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Suggestion for handling a full complement of lifeboats. The boats are loaded amidships and moved on tracks to the davits. 
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Boat deck of ‘‘Titanic’’ showing 20 boats carrying about Plan of boat deck showing suggested accommodations for 56 boats 
1000 passengers carrying about 3100 passengers 
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Longitudinal section of ‘‘Titanic’’ showing in heavy lines the transverse bulkheads. 





Suggested plan by which sufficient boats could be carried to accommodate the ship’s full comple- 
Boats carried amidship on tracks on which they can be moved to either side of the ship. 
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LOSS OF THE WHITE STAR LINER “TITANIC”’—(See page 380}. 
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The purpose of this journal is to record accu- 
the world’s 
and industrial 


rately, simply, and interestingly, 


progress im seve ntific know le dage 


achievement 


Light Out of a Dark Tragedy 


UT of the necessarily confused and contra- 
dictory stories of the ‘Titanic’ disaster, told 
by the survivors, there has shone, conspicu- 
rusty, one reassuring fact, which has shed a soften 
ing light upon the unspeakable horror of the dis 
ster. 
master motives of this com- 


Supreme among the 


plicated human nature of ours are the love of life 
nd the instinct to preserve it at whatever cost. 
[rue it is that under certain conditions of iron disci- 


pline or the contagious passion of the multitude, men 
and so the roll of 
recorded heroism has grown with the passing years. 

When the of the “Titanic” 
ler, the rapid settling of the ship must soon have 


have seewed to hold life less dea 


side was torn asun- 
furetold her doom to every thinking man aboard; 
and early in the development of the disaster the 
terrifying fact was known that two out of every 
three of that ship's complement must go down in 
that « 

Yet in all the narratives of those final hours of 
agony there is practically unanimous testimony to 


With 


in exception the men stood aside and sur- 


e-cove red sea. 


the noble spirit of chivalry which prevailed. 
scarcely 
for women and chil- 


rendered the one chance of life 


dren, until the safety of every one of these had been 


assured, Then, with that calm resignation in the 
face of certain death which is the mark of the 
highest courage, and to the music of the band (to 


whose eternal honor be it recorded) the majority 


waited the final plunge, or flung themselves in a 
last vain hope into the dark waters. 

Let the pessimist who laments the debasing effects 
take this—the 


supreme triumph of the man in us over the brute. 


of our modern civilization note of 


The blow which proved the “Titanic,” the supreme 
exhibit of our boasted skill and prowess, to be after 
all but to demonstrate the 
eternal strength and the eternal growth of those 


1 fragile shell, served 
sublime qualities of heart and mind, which, after all, 
re the true values and highest glory of our human 


Lessons of the “Titanic” Disaster 
N Sunday 


posedly 


, April 14th, the largest and sup- 

the safest steamship afloat, while 

steaming on her proper course, on a clear, 

starlit night, struck an iceberg and within a few 

hours sank, carrying down with her over sixteen 
hundred souls. 

The 


lisaster are 


technical lessons taught by this prodigious 
three: First, that the architect 


has not yet learned how to make an absolutely non- 


naval 


sinkable ship, and, that, probably, he never will. 
Secend, that if every ship is sinkable, it should carry 
at least a sufficient number of lifeboats to take care 
f every person on board until other ships, sum 
iwoned by wire less, can reach the scene of a disaster. 
Third, that the transatlantic sailing route for pas- 


senger steamships should be shifted so far south as 
to be entirely beyond the track of floating icebergs. 

The loss of the “Titanic’’ has brought home to the 
public at large the fact (always understood by the 
naval architect), that in spite of the improvements 
in ship design and construction, there is not a vessel 
float which is unsinkable by one or other of the 
And this 
a great advance toward the un 
The double bot 


tom, the water-tight compartment, bulkhead subdivi- 


accidents to which ocean travel is liable. 
is not to say that 
sinkable ship has not been made. 


sion, the powerful steam pump, and, above all, the 
vast size of the modern steamship, have conspired 
to render such a ship as the “Titanic” proof against 
but the trial. <A with 
nother ship which would have quickly sunk the 


any most severe collision 
7.000-ton ship of the early eighties, would have 
little effect the stability of the 


15,000-ton ship of our day. A sailing schooner 


relatively upon 
sufficed to send the swift “Ore gon” to the bottom; 
but the which sunk the crack liner of that time 
would not have endangered for a moment the flota- 
tion of the “Titanic.” 


blow 


In the presence of the over- 


whelming disaster to this ship we must not lose 
sight of what has been done upon the hull of the 
modern liner to make ocean travel safe. We very 
much doubt if any possible accident of wind, 


weather, or collision with another ship, could have 
sunk the “Titanic.” 
in mid-Atlantic she 


In meeting the fatal iceberg 
encountered the one form of 
accident which could surely wreck her, namely, that 
of running ashore or, what is tantamount in its 
effects, collision with an iceberg of magnitude. 

If, then, the modern ocean liner is not unsinkable, 
dictates of common prudence and humanity demand 
that it should carry a sufficient number of lifeboats 
to accommodate every soul on board. The regula- 
tions of the United States and the German govern- 
ments call for boats to carry, in the large liners, 
two-thirds of the passengers and crew; but no gov- 
ernment demands enough boats to carry the com- 
plement of an absolutely full ship. In Great Brit- 
iin the question of lifeboat accommodation is de- 
termined by the Board of Trade, and under their 
regulations a ship like the “Titanic’’ is required to 
carry lifeboats sufficient for only about one-third of 
the ship’s complement of and 


Under an international agreement our government 


passenaers crew. 
accepts the certificate of inspection of foreign coun- 
tries; and if the Board of Supervising Inspectors 
find that the foreign ship carries the number of boats 
called for by the certificate, she is permitted to sail. 

Under the laws governing American ships a ship 
of a given size must carry boats of a certain total 
cubical capacity. Under the table given in the 
Regulations of the Board of Supervising Inspectors 
we find that, had the “Titanic” carried the American 
flag, she would have had to provide 24,120 cubic 
feet of space in her lifeboats, which, at 10 cubic feet 
per passenger, would have afforded accommodation 
for 2,412 passengers and crew. As it was, the maxi- 
mum provision in the lifeboats that the “Titanic” 
cartied was about one thousand! 

Now, as regards the conditions on this ship, we 
can simply say that they were an invitation to the 
very kind of ghastly horror which took place on 
Sunday night, April 14th, when the 1,600 souls for 
whom no lifeboats had been provided went to an 
inevitable and altogether unnecessary death. 

The Labor, in 
which the Steamboat Inspection Service is included, 


Department of Commerce and 


will be remiss in the duties with which it is charged, 
if it does not become the moving spirit in an effort 
to change the treaties with foreign governments, se 
that our government can compel every ocean-going 
steamer which visits our ports to carry sufficient 
lifeboats of first-class construction to accommodate 
every soul on board. 

take it that the future steamship 
routes must be moved so far south during the spring 
and summer months as to be absolutely clear of the 
iwful menace of the iceberg. 


Finally, we 


In the presence of this stupefying disaster, we 
enter a plea for the exercise by Congress of a calm 
and judicial spirit in all legislative action which 
may be taken. 
international action. 


Evidently the matter is one for joint 
The Hague Tribunal has been 
suggested, but the subject scarcely comes within its 
scope. A special international commission, includ- 
ing the leading builders, ship owners and insurance 
agents of the world, would be 


the task. 


Did the “Titanic”’ Sink to the Bottom ? 
UMEROUS inquiries have reached the office 
of the Screntiric American in which it is 
asked: “Did the ‘Titanic’ sink to the bot- 

tom of the ocean, or was she held suspended at a 


better qualified for 





depth of a few hundred feet?” There is only one 
reply: The “Titanic” is at the bottom. ; 
Such questions are based upon the erroneous sup- 
position that the density of the water at the bottom 
of the sea is far greater than that at the surface. 
Density is here confused with pressure. The pres- 
sure increases enormously as we descend, amount- 
ing to considerably over 6,000 pounds per square 
foot at a depth of 100 feet. Divers sometimes work 
at depths of as much as 150 feet, where the pressure 
is half again as much, 9,363.75 pounds, to be exact. 
When provided with special armored diving suits, 
divers have operated at considerably greater depths; 
but nothing approaching the depth at which the 
Titanic’”’ now This depth is given at 2,000 
fathoms, which is considerably over two miles, and 


lies. 


the pressure amounts to three-quarters of a million 
pounds per square foot. 

It is only natural to suppose that under such pres- 
sures the density of the water would be increased; 
but laboratory experiments have shown that it is 
Indeed, for 

long time it was thought that water was abso- 
lutely incompressible; but by the use of more sensi- 
tive measuring instruments it has been found that 
at a depth of a mile the density of sea water is 
enly 1/130 greater than at the surface. However, 
for all practical purposes we may consider that a 
given volume of water is not materially reducible 
in dimensions by pressure. 

With this clearly in mind, it is very evident that 
an object that would not float at the surface of the 
sea could not float at any intermediate point, but 
must surely sink to the bottom; tor it could not dis- 
place a greater weight of water at the bottom than 
at the top, even though the water in the first case 
was under much higher pressure. As a matter of 
fact, any air-filled chambers or compressible mat- 
ter in the vessel would be crushed in by the enor- 
mous pressure of the water, so that the displacement 
of the wreck would be growing less as it went down 
and it would be falling through the water at a cor- 
responding acceleration. We must also remember 
that even steel is more compressible than water, and 
consequently a solid block of this material would 
actually weigh more at the bottom of the sea than 
at the top. 


almost impossible to compress water. 


The Passing of Pacinotti 

HE ways of that which we call Fate are 

indeed marvelous, nor are the hazards of 

Fame any less mysterious. At a moment 
when an admiring world echoes with the achieve- 
ments of one Italian electrical inventor, there passes 
from the earth in deepest obscurity another Italian 
to whom the arts and sciences are also under cbliga- 
tion; and the contrast is dramatic. Incidentally, it 
may be noted that the country of Volta by some 
curious process of heredity or continuance always 
holds her own in the industry to which Volta gave 
birth, but only the student knows that alongside the 
gleaming name of Marconi may also be set those 
of Pacinotti and Ferraris. 

As far back as 1864 the gentle Italian physicist, 
Pacinotti, introduced timidly to public notice a small 
electro-magnetic machine, with toothed ring arma- 
ture, which, he pointed out with prophetic instinct, 
was available both as a motor and as a generator. 
And then nothing happened! But when the cele- 
brated Gramme dynamo with its ring armature ar- 
rested universal attention, seven later, the 
unobtrusive professor dug up his treatise and his 
machine and showed that beyond a doubt he was 
entitled to the credit of the discovery; although he 
lacked the essential driving power to turn it into a 
device useful to mankind. 


years 


We 
need physical discoveries and revere those who seek 
the truth for its own sake. But mankind with keen 
instinct saves its warmest acclaim for those who also 


There perhaps lies the lesson of his career. 


make these discoveries of some avail in adding to 
the length of life, its joy, its possibilities, its con- 
veniences. 

Had not the hustling Belgian, Gramme, come 
along with his famous dynamo and his sanguine 
French backers, Pacinotti would have let his model 
slumber forever in museums and cabinets, just 
where many things the world is waiting for linger 
now. The fact that Y. Pacinotti so little realized 
what he had done and what his really great invent- 
ive ability meant, is shown by the curious fact that 
the work and studies of his later years were devoted 
to vine culture. If he did anything significant there 
the records of our time fail to note it; but meanwhile 
the glorious torrent of electrical invention has swept 
on, so fast and so far that to many people even this 
bold recognition of the amiable doctor’s genius may 
»eem a bit superfluous. 
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Engineering 
Progress on the Panama Canal. —On March 23rd over 
g2 per cent of the concrete for the locks at Panama 
had been laid 
te at Gatun locks was in place, 9S per cent of that 


On that date 92 per cent of the con- 
cre a. 
in the lock at Pedro Miguel, and over 55 per cent of the 
concrete for the locks at Miraflores. Concreting in the 
Spillway of Gatun dam was over S85 per cent completed. 


Iron Ore in the Lake Superior Region.—!n his re- 
cent testimony before the House Steel Investigating 
Committee, Joseph Seliwood of Duluth, an authority 
on the subject of ores, stated that in the Lake Superior 
region 1,400,000,000 tons of ore are available. Of this 
amount about 550,000,000 tons are controlled by the 
United States Steel Corporation. It was further testi- 
fied by another witness that about 400,000,000 tons of 
available ore are owned by the Tennessee Coal and 
Iron Company 

Annual Cost of Panama Canal.—<According to the 
estimates of Prof. Emory C. Johnson before the Senate 
Committee on Inter-oceanic Canals, the total annual 
cost of the Panama canal will be $31,000,000. Of this 
total $11,500,000 will represent interest on the money 
invested in construction ; $15,000,000 will be the cost for 
the defense of the canal; and $4,500,000 will represent 
the cost of repairs and operation. As against this he 
does not expect the revenue from tolls to exceed $1,000,- 
(OO for the first year 

Oil Engine Equipments for Deep Sea Ships. —There 
are at present some fifteen ships under construction in 
European yards for deep sea service, which will be 
driven by Diesel engines. The ships vary in size and 
power from 10,800 tons with 3,500 horse-power to 2,200 
tons with 1,100 horse-power. The most powerful en- 
gine is a 4-cycle, single-acting installation containing 
twenty-four 24.8-inch cylinders, the total horse-power 
heing 6,000. These engines will be installed in a cargo 
and passenger vessel of 8.500 tons. 

Destroyer Equipped with Super-heaters.—The de- 
stroyer “Attack,” one of a special class equipped with 
super-heaters, was recently built by Yarrow for the 
British government. On her recent speed trial on the 
Clyde she attained a mean speed of 30.6 knots during 
a continuous run of eight hours, exceeding the contract 
speed of 28 knots by 2.6 knots. The vessel, 240 feet 
long by 25 feet 7 inches beam, is driven by Brown- 
Curtis twin-screw turbines, steam being supplied by 
three Yarrow water-tube boilers equipped with super- 
heating and feed-heating appliances. 

San Francisco to New York in Three Days and a 
Half.—The acceleration of transcontinental railway 
travel during the past two years has been made so 
quietly, that not many people are aware that the time 
from ocean to ocean has been reduced to less than 
three and a half days. The fact was recently brought 
into prominence by daily press notices of a trip made 
by an Australian passenger who left San Francisco at 
10:40 P. M., March 2nd, and reached New York Mareh 
6th in time to catch the steamship sailing at noon the 
same day for Europe, the total time from San Fran- 
cisco to New York being three days eleven hours. 

A 54,000-ton Ship.—The North German Lloyd Steam- 
ship Company, it is announced, has let a contract for 
the construction of a 54,000-ton transatlantic liner. 
This marks a great advance even upon the huge ships 
which have made their appearance during the past 
five years. The largest of the North German Lloyd 
existing fleet is the “George Washington” of 27,000 tons. 
The next largest vessels are the “Mauretania” and 
“Lusitania,” of 32,000 tons, the “Olympie” of 45,000 
tons, the “Imperator” of the Hamburg-American Line, 
now building, of 50,000 tons. The new North German 
Lloyd ship is of just twice the tonnage of the “George 
Washington.” 

Trespassers and Railroad Deaths.—lresident Miller 
of the Burlington Railroad recently wrote to the gov- 
ernors of the States through which his road runs show- 
ing that 51 per cent of al! the railroad fatalities happen 
to trespassers. Out of the total number of 10,396 killed 
in the United States for the year ending June 30th, 
1911, 5,284 were trespassers, an average of more than 
fourteen per day. The number of dead from railroad 
accidents in the last ten years is 51,083, of which only 
4340 were passengers. During this period there was 
hot a single year in which the total number of tres- 
passers did not exceed the total number of passengers 
killed during the entire decade. 

The Demand for Free Ships.—The Chamber of Com- 
merce of this city has passed a resolution advocating 
free ships; that is to say, the Chamber would have 
the laws changed to permit American shipping inter- 
ests to buy vessels in the cheapest markets of the world 
and have them admitted to American register. It was 
argued that Americans own one million tons of foreign- 
built tonnage, which, if the laws were changed, would 
come under the United States flag, thus constituting a 
800d beginning of an American merchant marine, 


Electricity 

Electricity in Rain.—It is an observed fact that 
rain may carry an electric charge, and this charge 
may be either positive or negative. M. A. Baldit has 
made various researches in France, and has found that 
in 11,336 readings taken with an electrometer at in- 
tervals of 15 seconds, 8,400 showed that the rain was 
charged positively and 2,936 gave negative charges. 
For a unit volume of water, negatively-charged rain is 
seen to carry a stronger charge, and this is true for 
storms or for ordinary rainfall. On the other hand, 
it is found that for ordinary rain the positive charges 
are of more frequent occurrence. His results as to the 
predominance of positive charges are in accord with 
the researches made by G. Simpson in India and K 
Kahler in Germany. 

Pupin Loading System in Submarine Telephony.— 
The success of the first Anglo-French loaded tele- 
phone cable, laid early last year, has caused the 
British Post Office to lay a four-conductor cable of 
this type between England and Belgium. Among im- 
provements incorporated in the new cable are the use 
of a smaller weight of dielectric per knot and the 
“phantoming” of the two metallic circuits so as to ob- 
tain a third commercial talking circuit by inserting an 
additional series of loading coils. In the manufacture 
of this cable considerable ingenuity was exercised in 
forming the armor at the successive coils so as to main 
tain the latter in watertight condition under the tensile 
stress of laying the cable. Tests after laying showed 
that the new cable, which is about 48 nautical miles 
long, has speaking properties equivalent to 7.5 miles of 
“standard” cable. It follows that it should be possible 
to lay a loaded cable of this type, giving commercial 
telephone service, to a total of 200 nautical miles. 

Cost of Electricity for Different Typical Installa- 
tiens.—The retail prices of electrical energy in the 
largest cities in this country revealed by the recent re- 
search of a committee of the National Electric Light 
Association show the relation of cost per kilowatt-hour 
to eharacter of consumer's installation. The average 
retail prices for electricity were obtained by selecting 
at random actual bills covering a peried of one year 
for twelve typical installations; and the digested fig- 
ures show a curve of average cost sloping steadily 
downward from a little less than 10 cents per kilo- 
watt-hour for a six-room apartment, through a ¢church, 
an office, a ten-room dwelling, a retail store, a printing 
shop (light), a manufacturing plant (ght), a printing 
shop (power), a saloon, an all-night lunch room, a drug 
store, to 4.4 cents per kilowatt-hour for a manufac- 
turing plant (power). An inspection of the trend of 
this curve tends to obviate hasty comparisons (liable to 
lead to unjust conclusions) in discussion of the rate 
charged by a particular electric light company. 

Detecting Thunder Sterms.—With instruments in- 
stalled at the Lyons observatory, M. Flajolet has been 
able to note atmospheric electrical disturbances when 
these were at a considerable distance, and in some 
cases storms were observed when they were as much 
as 300 miles off. He used a modified wireless teleg- 
raphy outfit, and found that an eleetrolytic detector 
was not good for this kind of work, as it needs to be 
left constantly on the circuit and hence gets out of 
order. A mineral detector made with sulphide of lead 
and fine copper points answered very well, however, 
and it is as sensitive as the other type. A relay could 
be used to take the storm signals, but when the atinos- 
pheric effect was-far off the current was much weaker 
and had to be received by a sensitive galvanometer 
with photographic registering. In this way he could 
observe the effects of storms at great distances and 
which would take at least 24 hours to arrive. 

Reliability of Single-phase Electric Railways.—The 
single-phase electric railway operates by alternating 
current stepped down to working voltage, for the alter- 
nating current car motors, by static transformers, and 
therefore requires little or no sub-station attendance 
such as forms an unavoidable expense of the operation 
of direct current railways in isolated communities dis- 
tant from the power house, with their necessary equip- 
ment of rotary converters. The impression that the 
single-phase system is suitable only for heavy railway 
work, such as trunk lines, and heavy freight service is 
proved erroneous in the case of a railway of this type 
on the north shore of Long Island, N. Y. This road is 
an example of a small isolated line operated in a 
thinly settled community where a railway system of 
any kind would ordinarily be considered out of the 
question because of the investment required. This 
company does not generate its own power, but buys 
11,000-volt energy from a power station 27 miles dis- 
tant, stepping this energy down to a trolley voltage 
of 2,200. The road operates one sweeper in conjunc- 
tion with its seven cars, and claims the distinction of 
being the only line in its vicinity that has not lost a 
single schedule trip during the snow storms of the past 
winter 


Science 
New Name of a German City.—HPxisting maps of 
Germany stand in need of several corrections on account 
of recent changes in the names of German towns, The 
latest of these changes substitutes “Neukélin” for “Lix- 
dorf” as the name of one of the largest suburbs of 
Berlin (population 236,000). 


Compulsory Wireless in Uruguay.—<After May Ist, 
1912, all vessels carrying passengers to or from the 
ports of Uruguay will be required by law to be equipped 
with wireless telegraphic apparatus, which must be kept 
in good working order. The instruments on river steam 
ers must have a radius of 62 miles; those on ocean 


vessels, 24814 miles. 


Exploration of Nova Zembla.—Three Russian explor 
ing expeditions visited Nova Zembla during the sum 
mer of 1911, chiefly with a view to discovering mineral 
deposits. One party made a complete circumnavigation 
of the southern island in a motor-boat, landed at many 
points, and carried out geological investigations. On 
the south coast were found the remains of a Russian 
settlement, the inhabitants of which probably suc 
cumbed to scurvy a century or more ago. Some traces 
of copper and naphtha were discovered. 


Pan-American Scientific Congresses.—Three Latin 
American scientific congresses have been held in South 
America. The fourth of the series, by inctuding dele 
gates from the United States, became the First Pan 
American Scientific Congress, and was held at Santiago 
Chile, December 25th, 1908 to January Sth, 1909. The 
report of the United States delegation has been pul 
lished as Senate Document 64, 61st Congress, first ses 
sion. The Second Pan-American Scientific Congress will 
meet in Washington in 1914. The State Department 
has asked for an appropriation of $50,000 for preiimin 
ary expenses, entertainment of delegates, and publica 
tion of the proceedings in English and Spanish 


The Trans-Sahara Railway.—The dormant project of 
a railway across the Sahara has been actively revived, 
A French commission charged with the task of ascer 
taining the most favorable route landed at Algiers in 
January, and proceeded to the southern terminus of 
the present south Oran railway, Colomb-Béchar, whence 
a march across the desert was to be undertaken. The 
party is led hy Capt. Nieger, of the colonial infantry; 
the second in command is Capt. Cortier of the 
same service; while the geologist of the expedition 
is M. René Chudeau; all threesare well-known Sahara 
explorers. 
gal to meet the party. The tentative plan for the ral! 
way contemplates a line south from Algeria. branch 
ing at some point not yet selected; one branch te pro 
ceed via Timbuktu to Senegal, the other to Lake Chad 


Lieut. Leibe will proceed north from Sene 


Another Greenland Expedition.—An account of Dr 
de Quervain’s plans for crossing Greenland from west 
to east (Disco Bay to Angmagsalik), during the srm 
mer of 1912, has been published in these colunmne 
(February 3rd, 1912, p. 108). Now it is announced that 
an attempt will be made by another party to cross the 
island in the opposite direction and farther to the 
north; viz., from Cape Bismarck to Upernivik. The 
second party, comprising the Danish Capt. Koch, the 
German meteorologist, Dr. Alfred Wegener, and the 
German botanist, Herr Lundager, all of whom were 
members of the “Denmark” expedition of 1906-08 te 
northeast Greenland, expects to land at Cape Bismarck 
with 15 Iceland ponies about August Ist of this year 
and push northward about 90 miles to Queen Louise 
Land, where winter quarters will be established in No 
vember. In May, 1913, the party expects to start with 
6 sledges for Upernivik. A depot was established as 
far to the eastward of that piace as possible by Herr 
Lundager last summer. It is believed the crossing can 
be accomplished in from 2 to 3 months. 


Severe Drought in Tropical America.—Consular re- 
ports from Curacao, Duteh West Indies, and from Brit 
ish Guiana indicate that the worst drought in years 
prevailed along the northern coast of South America 
and in the islands adjacent during 1911 and the early 
month of 1912. At Curacao during the rainy seazon 
of 1911-12, extending from October to February, the 
rainfall was only 2.71 inches, as compared with 17.55 
inches during the corresponding period of 1910-11; the 
crops are reported to have failed, farm animals are 
dying; and water for human consumption is searce and 
expensive. It is said that it will take the colony many 
years to recover from the effects of this drought. In 
British Guiana it is expected that the sugar crop will 
be reduced 50 per cent by the drought. Thronzhout 
the three Guianas the drought has had a disastrous 
effect upon the production of balata, or chicle, which is 
largely exported to the United States for use in mak- 
ing chewing gum. The bully tree, from which the 
balata of commerce is obtained, will not yield this gum 
unless the rainfall is ample; moreover, the balata for- 
ests are inaccessible when the rivers are iow, a» they 
are at present, 
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The Late Abbott Lawrence Rotch 


By Andrew H. 


j I ‘ cience in which the United States ha 
r with European nations in its contribu- 





A Pioneer Investigator in Aerology 


Palmer, 
kite method of aerial sounding has since been adopted all 
over the civilized world, and on twenty-three predeter- 
mined days each year flights are made at forty different 
stations, while some, like the Mount Weather Observa- 
United States Weather Bureau, have daily 
Both the method of 


apparatus In use at 


tory of the 
kite flights throughout the year 


observation as well as much of the 


the present time have direct precedents in the experi- 
ments on Blue Hill. Mr. Rotch also conducted the first 
(merican small, 
hvdrogen-filled 


ments which art 


researches with sounding-ba!loons 


rubber ba ys Carrying recording instru- 


brought back to the ground by means of 


parachutes after ascending to heights of ten to fifteen 


miles. He 13 also the first one in this country to use the 
| direetion 


Both 


pilot-bal'oon to determine wind velocity and 


loft by means of trigonometrical observations 


A.M., Research Assistant, Blue Hill Observatory 


places to advance our knowledge of the atmosphere on 


land as well as above the sea. The most notable of the 
MM. L. 
Bort in 1905 to 1906 when an expedition was sent to 
Atlantie. Just 
before his last and only illness he was making plans to 


latter was his association with Teisserene de 


study the trade winds of the tropical 
co-operate in the proposed Crocker Land expedition, his 
interest again reverting to the 


tions Not realizing that 


meteorological considera- 
death was so near he had 
engaged passage in order to attend the seventh meeting 
of the International for Scientific 


Commission Aero- 


nautices, from whose gatherings he was never absent. 


Of recent years Prof. Rotch’s attention has naturally 


turned to aeronautics Having made several balloon 


voyages while abroad, and because of his thorough 


knowledge of kites and of the air aloft, his opinions were 
sought by 


frequently experimenters, and 


among his correspondents 





rolog the science of the atmosphere, 

] ation « the truth to say that no other 

boa of a‘more formidable list of pio- 

, n ol branch of knowledge In me 

" itly proud of such men as Ferrel 

Loomis, | Redfield, Henry, Abbe and Roteh. Each 

i 1 1 one parti ular field of research 

’ , indelibly stamped upon th 

) he helped to determine It is with 

ni ) ime is quoted last in the foregoing lis 

rned At the time of his death 

\ } 1 not onl America s most prom 

log that branch of mete 
j } ‘ air aloft. but also among 

na ‘ eading a slogists of the world. 
Lawren Roteh was born in 
| Gth, LS6l His training 
) a3 ite tutors, for- 
‘ " i 1 la whusetts Insti 
f wlogv. from which he wa 
radua iIssth. r eiving the S.B. de- 
} ( r intelligent young 
ul eld ¢ knowledge to 
turns, so Rotch became in- 
logy, partl is a result 
i I it ft Saturday night 
r } ‘ ol the Boston 
. 1 the frequent meet- 
England Meteorological 
it Bor »>an aristocrar ol ealth 
us of , Mir. Roteh visited the 
m i rent i ropean observatori In 
ISM4 and 188) 1 in e latte ear es- 
» i | Hil leteorolog ial O}bser- 
ato " Great Blue Hill, 
G35 fe ») ea-leve and ten miles 
' bho ‘. rh history of the ob- 
i biography of its foun- 
i e two related. From 
i ing the progre ol the ob 
narked by innovation i 
7 Vas con n 1 \ 1 i ‘ 
ince vid vlopted lo quote Prot 


no doubt that 


vatory has had 








were many 
prominent in aviation, both at home and 
Harvard 


abroad. He was president of the 


Aeronautical Society and a governor of the 
Aero Club of America. Capt. Moedebeck, 
who until his death two years ago was the 
leading German authority on aerial navi- 
gation, referred to Prof. Rotch as one of the 
two Americans who did the pioneer aero- 


logical investigation which has rendered 
possible the remarkable progress in the art 
of aerial navigation during the last decade. 

in the midst of his Prof. 


Roteh found time to leeture occasionally, 


researches 
while his contributions to periodicals num- 
ber over two hundred titles He 
“Sounding the Ocean of Air,” 
the Air,” 1909, 
writer of this sketch, pub- 
lished the ‘‘Charts of the Atmcsphere” less 


was also 
the author of 
1900, “The 


and, with the 


Conquest of 


than a year ago. 

Though a member of clubs in Boston, 
York and Washington, Prof. Rotch 
man, and divided 
home and the obser- 


New 


was essentially a home 
his time between his 
Prof. 
was Blue Hill Observatory and the science 


vatory. Rotch’s dominant interest 


with which it was concerned. In aceord- 
ance with his last will and testament the 
an endowment of $50,000, 
of Harvard Univer- 


wrote, 


properiy, with 
becomes the properts 


In one of his last 


“It is to be 


sity. papers he 
hoped that the observatory 
may have its existence prolonged, with un- 
changed environments and methods of ob- 
servation, to the close of the century; but 
since this transcends the life of one indi- 
vidual, the duty must devolve on the uni- 
versity to which it is allied.” 

The ecastle-like structure which crowns 
Blue Hill remains a 
fitting monument to a great life-work. Of 


the summit of Great 


its record, which may properly be consid- 


ered the founder’s contribution to knowl 








the 
very great quickening influence in the 
racent a lop nents in observational me- 
wology in til runt Not only has 
if herou idependent attitude and 
rentia labled it » make useful- 
rit ind nol po y its watchword, but it 
has al , n ed it tol nprove the older 
trad ) f American meteorology, by 
ud { best features of Kuro- 
i t “lo The newly established 
it i 1 was eguippe 1 with self-reeord- 
" imen which ia variety and com- 
pl ‘ 1 exeelled 1 older Draper 
2) ato in Central Park, New York 
i I recessful u of automatically 
lin struments so impressed Gen 


Hiezen. the chief signal officer, when he 


ISS}, that they were 


oon officiall idopted a | have since been in use in gov- 


ernment stions throug) ut the country. The observa- 

r ‘ itly undertoo the issue of local weather fore- 

\ whieh printed in the Boston newspapers. 
Their suce ilso impressed the government; for they 
were adopted b the Signal Service, only general or 
re rion r st having been attempted by the govern- 
ment up to that tim It is not generally known that the 


yelo-style weather maps which have given to the public 
1 graphic representation of the weather conditions each 
day over the whole Uni 1 States, were first issued pri- 
ttelv in Ma 1836, from the Boston Signal Service sta- 


tion by Me (‘ole and Rotch at the latter’s expense. 

The observatory als» led the way by means of a good ex- 

ample in the use of the international form of publication 

of weather data and in the employment of the metric 
of units wherever possibl 

Bat it is through its contributions to aerology that 


as Hill Observatory has won enduring fame. Here on 
1894, the first registering meteorological in- 


iment was sent aloft by means of a kite. Since that 


date more than a thousand successful soundings have 
been made, and the instrument has at times been lifted to 
heirhts ¢reater than three miles above the earth. The 
honer of making the first thorough exploration of the 
lower mile uf free air belongs to the observatory. The 


THE LATE A. LAWRENCE ROTCH 


United States 


It is obvious from the foregoing facts 


forms of balloons are now used by the 
Weather Bureau. 
that the observatory has been especially strong in the 
experimental field of pure science and in the development 
of new methods of observation, activities which a gov- 
ernment service can not undertake when narrow-minded 
legislators continually demand immediate results. 

A man of Rotch’s caliber does not regard personal 
honors in the same light with which the layman views 
Har- 
vard conferred upon him the honorary A.M. degree in 
1891 and made him professor of meteorology in 1906. 
He was a member of practically every honorary scientific 
“A prophet is not with- 


them. They came unsolicited to him, however. 


society of national importance. 
out honor, save in his own country,’’ however, and he 
was better known among the scientists of Europe than 
among those at home, and was an honorary member of 
many foreign learned societies. While a member of the 
International Jury of Awards at the Paris Exposition in 
1889 he was made Chevalier of the Legion of Honor. On 
him were also conferred the Prussian Order of the Crown 
in 1902 and the Order of the Red Eagle in 1905. His 
chief delight was that of participating in scientific inves- 
tigations. He served on the International Solar and 
Aeronautical Commissions from their very inception, and 
co-operated with various expeditions sent to distant 


Prof. Waldo writes, “I venture to 
express the opinion that when the history 


edge, 


of meteorology during the latter half of the 
nineteenth century is written, the Blue Hill 
Observatory will be assigned the foremost place in Ameri- 
can observational meteorology, and this judgment will be 
which have been 
rrelation 


based not only on the observations 
made, but also on their proper discussion and c 
with allied branches of this science of the atmosphere.” 


American Railways in Uruguay 

CCORDING to the London Times, the first conces- 
Asin obtained by American capital to build railways 
in Uruguay, has led to the active beginning of work on 
from Colonia (where a* fully 
will be built), opposite Buenos 
Aires, almost due north to San Luis, on the northern 
frontier, where it will be linked up with the Brazilian 
This Trans-U ruguayan, 
which with its branches will have a 


a line that is to run 


equipped modern port 


system. line, known as the 
mileage of 425, 
forms part of a network which it is proposed to carry 
over virtually the whole continent of South America. 
Negotiations are noW nearly complete for another line, 
in which American capital is interested, to run from 
Coronilla, on the Atlantic Ocean, where also a port will 
‘e built, to Santa Rosa, on the Uruguay River. This 
line, like the other, is but the initial step in a system 
that is expected to ramify into Bra Argentina and 
Paraguay. 
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The size of an iceberg varies. 


N iceberg is a fragment of a glacier. Inch by inch 
4A3the huge river of ice which we call a glacier creeps 
toward the sea, and here its projecting end is broken 


A berg from 60 to 100 feet to the top of its walls, whose spires or pinnacles may 
reach from 200 to 250 feet in height and whose length may be from 300 to 500 yards, is considered of ordinary size. 


What We Know About Icebergs 


How They Are Formed; Their Characteristics; How They 
Drift; Precautions Taken to Protect Shipping 


current, and they may take some months to find their 
way out of Davis Strait, while again others may at once 
drift into the current and move unobstructed until 
demolished in the Gulf Stream. 

Little is known of the Labrador current, beyond the 
fact that it skirts the coast of Baffin Land and Labrador; 
that its usual rate of motion is from 10 to 36 miles a day; 
that its breadth and depth are uncertain; and that it 
occasionally ceases altogether. The cause of the Labra- 


gainst Them 


Bank. Of two bergs set adrift on the same day, one 
may reach the Grand Bank two years before the other. 
The advancing limit of Aretie 1ce, having in its train 
an endless procession of masses drifting down from the 
North, reaches the northern average limit of the Gulf 
Stream in the month of April, and having spread itself 
along this line both East and West of the 50th meridian 
of longitude, the ice disintegrates and rapidly disappears. 
Still, after reaching this limit of southward movement, 
many bergs, on 4ac- 

count of their deep 





off by the action of the waves. “Calving” is the tech- 
nical name which has been given to this process of 
breaking bergs from glaciers. It is a process that occurs 
all the year around, but more frequently in summer 
than in winter, a process, moreover, that sets adrift 
thousands of huge ice masses during the course of a 
year. 
The icebergs that 
find their way into the a Hy” 


paths of transatlantic 
liners come down from 
the coast of Greenland; 
for the interior of 
Greenland is a huge ice 
sheet fringed by moun- 
tains and promontories. 
Deep fiords reach far 
into the inland ice, 
terminated only by the 
sheer walls of giant 
glaciers. Sometimes, 
however, the ice slides 
down in broad ex- 
panses close to the 
margin of the sea. 

In the vicinity of 
the great Bank of New- 
foundland icebergs ap- 
pear in greatest num- 
hers—in other words, 
athwart the transat- 
lantiec oceanic steamer 
routes. According to 
data collected by the 
United States Hydro- 
graphic Office, to which 
we are indebted for 
most of the informa- 





tion that appears in 
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immersion, find their 
way to the westward 
even within the cur- 
rent of the Gulf Stream. 

The loeality in which 
ice of all kinds is apt 
to be found during the 
months of April, May, 
and June lies between 
latitude 42 degrees 45 
minutes and longitude 
47 degrees 52 minutes 
west of Greenwich 
Here the Gulf Stream 
and the Labrader eur- 
rent meet; here the 
movement of the ice 
is influenced sometimes 
by the one and some- 
times by the other of 
these currents; and 
here in latitude 41 
degrees 46 minutes and 
longitude 50 degrees 
14 minutes the ‘*Ti- 
tanic’’ came to grief. 

The Menace of the 

Iceberg. 

It is the huge mass 
of an iceberg that the 
mariner has most to 











this article, icebergs 

have been seen in April, 

May, and June as far 

south as the thirty- 

ninth degree of latitud» and as far east as longitude 38 
degrees 30 minutes west of Greenwich. Indeed, floating 
ice may be encountered anywhere in the North Atlantic 
Ocean north of the fortieth degree of latitude at any 
season of the year. 

How Icebergs Drift Southward. 

It is the Labrador current that carries an iceberg 
southward. But ere it reaches the high seas, the berg 
may be subjected to many mishaps. It may ground 
in the Aretie basin; it may be stranded on the shores 
of Labrador and break up; it may disintegrate entirely. 
The numerous islands, bays, headlands, shoals, and 
reefs that constitute the coast of Labrador mercifully 
obstruct the passage of many icebergs and prevent 
them from reaching the waters of the North Atlantic. 

Bergs, when first liberated on the west Greenland 
shore. are out of the strongest sweep of the southerly 


Currents of the Atlantic Ocean in winter and early spring. 


dor ecurrent’s vagaries and the whole subject of ice 
movements is one that scarcely lends itself to predic- 
tion. It is simply known in a general way that on the 
Grand Bank of Newfoundland bergs often move south- 
ward or southeastward. Those that drift westward 
of Cape Race usually pass between Green and St. 
Pierre banks. 

The iceberg that glints in the path of a steamer on 
the Grand Bank may not be of this year’s ‘‘calving.” 
Indeed, it may have been broken from its parent glacier 
years before. It has been figured by the Hydrographic 
Office that if bergs were liberated principally in July 
and August, they should reach the transatlantic routes 
in December and January. This, however, is rare. 
Evidently the irregular coast of Labrador must consid- 
erably arrest the flow, when it is considered that bergs 
are most numerous during the early summer off the 


fear. While it may 
vary in size, an ordi- 
nary iceberg will meas- 
ure from 60 to 100 
feet to the top of its walls, and it will have spires or 
pinnacles towering from 200 to 250 feet above a base 
that may be from 300 to 500 yards in length. Only 
one-eighth or one-ninth of the entire mass lies above 
water. Mass, let it be borne ia mind, is a different 
quantity from height. Hence, the statement some- 
times found in books that the depth of a berg under 
water may be from eight to nine times the height abov. 
water is incorrect. It is possible to have a berg as 
high out of water as it is deep below t+ surface: for 
if we imagine a large, solid lump of any regular shape, 
which has a very small sharp high pinnacle in the 
center, the height above water can easily equal the 
depth below. The Hydrographic Office has revorded 
the case of a berg, grounded in the Strait of Belle Isle 
in sixteen fathoms of water, that had a thin spire about 
100 feet in height. Often the bergs are so nicely balanced 
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fall into 


water, the 


The Queer Shapes of Icebergs. 





berg 


ship 


Warning the Mariner. 


wireless 


‘ventuall 





Icebergs are often most fantastic in shape. 
und peaks, while others still are pierced with deep indentations or caves. 


otlten deafening 


interior In 
huge Princes 
a drop 


cold 
gun fire will 
the tension 
result 
At might it 
The greater 
disintegration, 
not for thes 


intact years 


1 source of 
The weird 
peaks that 
genius for the 
find their 


that project 


dangerous as any 


Offices 


has called 
British steam- 


and stove 


long score was 
rigging all the 


Four frames were broken, 


As there was 


berg after the 


iad struck 


put over. 


vessels that ply 
States pass directly 


which is most 


interesting to 


warn mariners 


telegraph 


iis immediate radius 


His warn- 


wireless to land 


reaches 
Washington, 
obstructions 


the basis o 


Hydrographic Office 
sent to sixteen 
Atlantic Coast, 


the Gulf of 


masters of sailing Ves- 


probable location of 





Here is one that looks like a ship under sail. 


Small 


obstruction that have been reported The daily 


memorandum issued by the United Stat« 


Office at 


now of tragic interest because of the ‘Titanic’ 


New York on April 15th last, a memorandum 
disaster, 
reads as follows 

NORTH ATLANTIC OCEAN 


March 28th 


grees 02 minutes, passed a broken spar projecting about 3 feet out 


Latitud 


of water, apparently attached to sunken wreckagt Evelyn 
steamship) Wright 
OBSTRUCTIONS ALONG THE OVER-SEA ROUTES 


April 7th Latitude 35 degrees 20 minutes, longitude 59 de- 


grees 40 min 
Adriatic 


ites, saw a lower mast covered with marine growth 


Italian steamship) Cevascu 


E REPORTS 


April 7th Latitude 45 degrees 10 minutes, longitude 56 de- 
grees 40 minutes, ran into a strip of field ice about 3 or 4 miles 
wide extending north and south as far as could be seen. Some very 
Williams 


Latitude 41 degrees 50 minutes, longitude 50 de- 


heavy pans were seen Rosalind British steamship 

April 10th 
grees 25 minutes, passed a large ice field a few hundred feet wide 
and 15 miles long extending in a N.NE. direction Excelsior 


New York Herald 


Collision with Lceberg April 14th 


German steamship 
Latitude 41 degrees 46 
longitude 50 degrees 14 minutes, the British steamer 


minutes 
Titanic’ collided with an iceberg seriously damaging her bow 
extent not definitely known 
April 14th The German 
radio telegraph passing two large icebergs in latitude 41 degrees 
Titanic British 


steamer Amerika" reported by 


27 minutes, longitude 50 degrees OS minutes 
steamship 

April 14th 49 de- 
grees 43 minutes, encountered extensive field ice and saw seven 


Latitude 42 degrees 06 minutes, longitude 


icebergs of considerable size ‘Pisa German steamship), 
J. J. Kwapr 


Captain, U. 8. Navy, Hydrographer 


it will be seen that 
the “Amerika’”’ of 


A few hours later 


From this daily memorandum 
the “‘Titanic’’ had been informed by 
the proximity of two large icebergs. 
she met her doom. 

Day after day the United States Hydrographic Office 
lurk off 
Through the courtesy of Lieut. John 
Grady in charge of the Branch Hydrographic Office 
at New York, the writer was permitted to examine 
reports that passed through the office recently. On 
April 10th at 8:20 A. M 
in latitude 41 degrees 50 minutes north, passed through 
field ice 
15 miles in extent 
On the 11th the 
thirty large icebergs in latitude 41 degrees 54 minutes 


keeps mariners informed of the dangers that 


the Grand Bank 


the steamship “Excelsior,” 


only a few hundred feet broad, but at least 


in a north northeasterly direction. 
“Carmania’s’’ captain reported about 
and longitude 50 degrees 30 minutes west, as well as 
“Some large bergs,’’ to quote the 
“Carmania’s”’ 100 feet long and 
from one-quarter to one-half a mile in width.” 


extensive field ice 
captain, were ‘‘about 
Signs of Icebergs. 
How ean a ship’s commander know whether ice is 
near or not? On that point the United States Hydro- 
graphic Office gives the following information: 
Before ice is seen from deck the ice blink will often indicate its 
presence. This is readily understood when it is known that it is 
caused by the reflection of the rays of light from the sun or moon 





Hydrographie 


24 degrees 20 minutes, longitude 80 de- 


Sometimes a berg is found with spires, domes, min- 
cataracts precipitate themselves from the large bergs. 


On a clear day over the ice on the horizon the sky will be much 
paler or lighter in color and is easily distinguishable from that over- 
head, so that a sharp lookout should be kept and changes in the 
color of 

On a clear day icebergs can be seen at a long distance, owing to 
During foggy 


weather they can be seen through the fog by their apparent black- 





the sky noted, 


their b.ightness, and at night to their effuigence 
ness. if such a term can be applied 

They can also be detected by the echo from the steam whistle or 
fog horn. This should be remembered, since, by noting the time 
between the blast of a whistle and the reflected sound, the distance 
of the object in feet may be approximately found by multiplying 
by 550 

The presence of icebergs is often made known by the noise of 
The cracking of the ice or 
the falling of pieces into the sea makes a noise like breakers or a 


their breaking up and falling to pieces 


distant discharge of guns, which may often bé heard a short dis- 
tance 

The absence of swell or wave motion in a fresh breeze is a sign 
that there is land or ice on the weather side 

lhe appearance of herds of seals or flocks of birds far from land 
is an indication of the proximity of ice 

The temperature of the air falls as ice is approached, especially on 
the leeward side 
from it 
a sign of the proximity of ice, although in regions where there is an 


but generally only at an inconsiderable distance 
The fall of the temperature of the sea water is sometimes 


intermixture of cold and warm currents going on, as at the junction 
of the Labrador Current and the Gulf Stream, the temperature of 
If a berg 
be grounded, water flowing past it will be lowered in temperature 
Change of tempera- 


the sea has been known to rise as the ice is approached 


and thus give an indication of its presence 
ture may therefore serve as a warning, and frequent observations, 
both of the temperature of the air and the sea, should be taken and 
considered. 

SIGNALS IN RELATION TO ICE, 

Information as to wind, temperature, weather indications, and 
the state of the ice can be obtained by communicating with the 
Pierre, and Canada. 
These are situated at Cape Race, Cape Ray, Belle Isle, Chateau 
Bay, Amour Point, Galantry Head (St. Pierre), and St. Paul 
Island 

Wireless telegraph stations are operated for the Department of 


marine signal stations of Newfoundland. St 


Marine and Fisheries of the Dominion oi Canada by the Marconi 
Wireless Telegraph Company at most of these stations, and vessels 
fitted with Marconi apparatus can communicate with them. 


A Railway from Egypt to India 


eee of the boldest of railway projects is the plan 
recently formulated by an English engineer to con- 





200-miles line from Port Said, Egypt, across 
tasra at the head of the Persian Gulf, and 
Indian railways at 


struct a 
Arabia to 
thence across Persia to join the 
Quetta. To geographers this plan is most alluring, as 
its execution would mean an immense addition to our, 
at present, very meager knowledge of the desert in- 


terior of Arabia. 


Wireless in Uruguay 
HE government of Uruguay has established a great 
wireless station of the Telefunken system at Cer- 
rito, with a radius of 1,000 miles. The plant occupies 
9% acres of land, on which have been erected two towers 
of steel and masonry 197 feet high, and a 6-room build- 
ing. An underground cable connects the station with 
the central post office, which will be the distributing 

point for the wireless messages received, 





April 27, 1912 


~ SCIENTIFIC AMERICAN 


379 








Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


A Good Roads Suggestion 


To the Editor of the ScieNnTIFI AMERICAN: 

Your Good Roads Number interested me greatly. 1 
wish to call your attention to the fact that many of 
the State roads of New York State parallel the railroad 
and are not in places where the agricultural interests 
are benefited as they should be. The State road which 
is being built from Albany to Binghamton parallels the 
Delaware and Hudson Railroad. 

Why not build State roads from the inland towns to 
the railroad towns and give the motor truck a chance 
to prove its possibilities to the general public? Many 
automobile owners would favor the idea, as it would 
open new pleasure grounds and new fields for the in- 
troduction of the automobile and motor truck. A lit- 
tle scientific management is needed. 


Stewart, N. kh. C. JONES 


Opening of the East River Channel 


To the Editor of the ScrenTiric AMERICAN: 

In the Times of February 18th I read an article 
which referred to the removing of obstacles in the 
East River, and especially in Little Hell Gate, with 
the object of lessening the current. Having been a 
resident of Astoria for more than twenty years, I have 
often thought that the channel near Hell Gate could 
be widened, which no doubt would eliminate to a great 











having the American merchant marine a_ universal 
factor on the trade routes of the seven seas, instead 
of its being confined, as it is to-day, to a merely coast- 
wise proposition. 

You say: “In view of the marked evidence that the 
average citizen of the United States is anxious to see 
American shipping restored to its one-time proud posi- 
tion, the apathy of Congress is, to say the least, be- 
wildering.” 

Why? When till the last year has the question of 
an American merchant marine become a burning sub- 
ject of inquiry? 

‘Tis true, special interests have advocated its up- 
building through the aid of subsidies, and had subsidies 
been passed, a few steamship lines would have been 
called into existence which would have profited some 
shipbuilding interests and the owners of the lines en- 
joying the subsidies; but it would have no stimulating 
effect generally on American ship owning and operating 
in foreign trades. 

Every advocate of subsidies has shown that the 
amount of the funds asked for, would only offset the 
additional cost of building steamers in American yards 
and the higher cost of operation under the American 
flag. Nothing in any argument advocated by those in 
favor of subsidies indicated that the freight rates to 
the American shipper would be reduced. 

And if subsidized steamship lines would not lower 
freight rates, if subsidies would but allow a few only, 
American lines to exist, instead of dominating in the 
foreign deep-sea trade, what hope could there be for a 
steady expansion of American shipping in that direc- 
tion? What hope that our American manufacturers 
would increase their sales in foreign markets through 
lowered freight rates and improved service? 

Instinctively the American people felt this, and it 
goes far to explain the apathy exhibited by the Ameri- 
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Showing improvement in East River channels. 


extent the strong currents. I have inclosed two maps, 
one showing the present condition of channels, and 
another a suggested improvement. This would involve 
the removing of the peninsula in the neighborhood of 
Ninety-second Street, Astoria, a part of the easterly 
portion of Ward's Island, and the Sunken Meadows. 
This no doubt would cost a great deal, but I believe it 
would in a very short time pay for itself, and be of 
great benefit to New York city in particular and to all 
the towns and cities situated on Long Island Sound. 
The easterly channel from Ninety-second to Forty- 
second streets is very little used, while the westerly 
one is very often crowded. Only once in twenty years 
do ! remember having seen an ocean steamer use the 
eastern channel, and I think the reason is chiefly that 
it is so hard for a large vessel to make the turn at 
Hell Gate, either in or outbound, on account of the 
peninsula at that point. It would be quite easy to 
establish a rule of the road as per sketch. With such 
an entrance from the east, it ought to encourage more 
boat traffic in farm and garden products from Sound 
ports, and a safe passage for the immense coal-carrying 
trade and the 1,000-ton canal barges. Finally, in time 
of war it will provide a quick route for war vessels 
without being harassed by the enemy. This would 
be a fine task for our Isthmian canal builders, who 
will soon be out of a job, and the benefits relatively 
48 great for the amount of money expended. 
Flushing, L. I., N. Y. JOHN CLARK. 


Merchant Marine a National Issue 


To the Editor of the ScrenTiFic AMERICAN: 

Your editorial in the issue of March 9th, “Merchant 
Marine a National Issue,” indicates the growth of the 
interest the American people are taking generally in 


Showing present condition of East River channels. 


can people to this manner of upbuilding the American 
merehant marine. It was plain that special interests 
only would benefit, and not the American people gen- 
erally. 

The building of the Panama canal—the expenditure 
of $400,000,000 almost—has become a factor that in- 
terests every American citizen. What benefits will ac- 
crue to the United States because of this outlay? What 
benefit will accrue to our shipping? What benefits 
will be realized by our merchants? That it is bound to 
stimulate trade and traffic is a self-evident proposition, 
but to what degree will the people of the United States 
benefit ? 

These are the questions that confront the American 
people to-day, and which are forcing them to take a 
deeper interest in reviving our deep-sea merchant ma- 
rine than this generation has known. 

Subsidies pot appealing to public sentiment, the 
Democrats have taken up the system of preferential 
duties on imported goods brought in by American 
steamers, as advocated by Congressman Sulzer. 

This is as ohjectionable as a direct subsidy and far 
more dangerous, as it is an indirect contribution by the 
government instead of a direct. It would give a prac- 
tical monopoly in the carrying trade on certain routes 
to powerful interests, who import merchandise in cargo 
lots. 

Anyone that has taken the trouble to look into the 
proposition, and who is familiar with the Payne-Aldrich 
bill, can readily figure up what a preferential duty on 
such a line as sugar would amount to, on a cargo of 
say 6,000 to 7,000 tons. 

It would stimulate a few large interests to build 
steamers to do their own freighting, but it would make 
no appeal to the American people generally and it 
would fail to interest the American people in steamship 


owning as a broad investment proposition; and unless 
steamship owning can be made an investment proposi- 
tion on the broadest lines, our deep-sea shipping wil! 
lack the force necessary to place it among the foremost 
shipping nations of the world. 

Then how shall the start be made? 

By repealing the ancient navigation laws 
should place Americans on as good a footing as do 


Congres: 


foreign governments their citizens. It has been shown 
over and over again that every ship-owning nation has 
a “free-ship” law, and even in “protected” German 
“free ships” and free shipbuilding material are the 
laws of the land. 

And how this has stimulated the growth of ship 
owning and ship building in Germany! After an ex- 
perience of forty years of these laws, Germany has 
become second to Great Britain only as a marine power; 
German shipyards have increased; their output has 
tremendously increased; they turn out leviathans in 
German shipyards to-day that rival those of Great 
Britain. They are in the front in marine engineering: 
they have developed the Diesel marine engine, znd 
these new types of merchant steamers—some of them 
now ready for sea—promise to revolutionize the ocean 
carrying trade. 

England developed the marine turbine, Germany the 
Diesel marine engine. The two greatest ship-owning 
nations and ship-building nations on the globe, and 
neither of them with a tithe of the resources of the 
United States in iron or steel, or in any of the great 
commodities that furnish ocean freights! 

-Yet we not only have languished under our naviga 
tion laws, we have decayed; the disease has nearly run 
its course; the patient needs a restorative, and a pul 
liative like “preferential duties” is now 


pre wribed 


“Give us preferential duties,” cries Sulzer; “for we 
took them in our youth.” 

Well, there are many things taken in youth, and 
people live in spite of them and not because of them: 
and preferential duties is not a stimulant; it’s a sooth 
ing syrup, and if taken will keep us quiet for a while 

Give us “free ships” for foreign trade. It can do 
no harm to any American interest. As it is, reports 
indicate that American shipyards have all they can do 
to turn out steamers for the coastwise trade that the 
*’anama canal will call into being. Give us “free ships” 
and make all shipbuilding material free. We will then 
have the foundation for an American merchant marine 
that can enter into competition with foreign owners, 
and Americans will not be handicapped by the higher 
cost of steamers 

The American merchant marine will then grow, and 
as it grows, the repairs will go to American shipyards 
Our American shipyards will not be content to do 
pair work only, they will seek to build; and if we can 
trust the statements of one of Cramp’s representatives 
made before the Fisheries Committee at Washington, 
it Rill not be long ere the American cost of building 
will be as low as that of the foreign builder 

In the meantime our foreign trade needs the stimu 
lus of competitive freight rates; 
be effected; foreign agencies should be established, to 
prove the truth of your statement: “There is no surer 


organization should 


sign of the masterful enterprise of a people, than the 
visible token presented by that bit of bunting floating 
from the taffrail of a thousand ships, scattered over 
ten thousand leagues of the world’s highway, engaged 
in the nation’s commerce in the myriad perts of the 
world.” CHARLES Drress 


Chicago, I] 


A Curious Accident Due to a “Pipe”’ in a Rail 
To the Editor of the Screntivic AMERICAN: 
» you published an 


Some three or four weeks ag 
article on “pipes” in rails which was very tnieresting 
I have just returned from Florida, where I viewed a 
wreck of a freight train near Palatka on the Atlantic 
Coast line, caused by such a “pipe.” The train wrecked 
was north bound, while the train which broke the rail 
was south bound In conversation with officials of 
the road at the wreck, the above conclusion was- arrived 
at by marks of the wheels of a derailed car of the 
south-bound train on the ties. This car “hopped” on 
again at a frog of a switch about foriy rods south of 
the broken rail. I could not learn if the crew of the 
south-bound train were aware if they had a car of 
The accident occurred in the night, and from the cuts 
in the ties it is probable that only a single truck wa 


off, and only two wheels of that truck. The whe: 
that were off were on the opposite side from the broken 
rail. To say the least, it was a most puzzling affair to 
a layman. 
The “pipe’ 
rail, as was plainly shown by the broken sections. | 
examined the broken parts very closely, and it appeared 
that the web joining the top and foot of the rail was 
defective. There was a rupture of fe web from the 
“pipe” to the outside for about twelve inches along the 
rail. This was rusty and probably defective in the 
making. I think the rails were made in 1895. 
Galesburg, 111. F. C. Woops, 
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extended at least four feet along the 
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Wreck of the White 
Star Liner ** Titanic’ 
How the World’s Greatest 


Steamship Went Down 
With 1,600 Souls 





























Cerrar 


Closing ail hydraulicaily oper- 
ated doors from the bridge. 


Closing water-tight door, above 
the water line, by hand power. 


water-tight doors fail to close, the ship will stay afloat 
time approximately proportional to her 


And so, for many and good reasons, the ship’s company 
who set sail from Southampton on the first and last 
believed that 


world’s greatest vessel 


e was by any of the seemingly 


accidents of wind and weather or deep-sea 
She could have taken the 


bow, 


collision. 


hlow of a colliding ship on 





quarter or abeam and _ remained 


afloat, or even made her way to 
port. Bow on, and under the half 
speed called for by careful seaman- 
ship, she could probably have come 
without fatal through the 


ordeal of head-on collision with an 


injury 


iceberg. 
The One Fatal Peril. 

But there was just one peril of 
the deep against which this mighty 
ship was as helpless as the smallest 
steamers —the long, 
waterline, 


of coasting 


glancing blow below the 


” he lor t of maritime disasters there is none water in the holds, due to any of the ordinary accidents 
to compare with that which, on Sunda April 14th, of the sea involving a rupture of the hull of the ship for a length of 
yverwhs i the latest and most magnificent of the Size as an Element of Safety. SIZE 
ovean line h maiden voyage across the Western Finally there was the security avainst foundering due 
Ocean Look at the disaster from whatever point we to vast size—a safeguard which might reasonably be 
na ds out ipefying In its horror and prodigious considered the most effective of all For it is certain voyage of the 
in its many-sided significance that with a given amount of damage to the hull, the she was unsinkable. 
** Titanic '* the Last Word in Naval Architecture. flooding of. one compartment will affect the stability And unsinkable sl 
The Titanic tood for the last word” in naval of a ship in the inverse ratio of her size—or, should the possible 
architecture Not onl did she 
rr to a far greater degree than 
i etl I the iral ol 
| ’ ve have come 
fale tr ner O not only 
lid an embod ever safeguard 
wainst a dent nown to the naval 
archi t: not mil was there 
wrought into her structure a greater 
preportionat nass of steel than 
tad been pu ito any, even of the 
recen ini iiners but she was 
buiit at the foremost shipyard of 
Great Britain, and b a company 
whe \ sel ‘ redited with being 
the nost trongly and carefully 
constructed of any afloat 


Unusual Strength of Construction. 


To begin with, the fleor of the 
ship was of exceptional strength and 
tiffne Keel keelson, longitudi- 


nals and inner and outer bottoms 
weight, size and thickness 
those ol an previous 
hip. The floor was carried well up 
into the sides of the vessel, and in 
addition to the conventional fram- 
hull was stiffened by deep 


ey ram girders of great 





frequent and 


due to the projecting shelf of an 
iceberg. It was this that sent the 
“Titanic” to the bottom in the 
brief space of 2! hours, and it 
was her very size and the fatal 
driven, 


speed at which she was 


which made the blow so terrible. 
The Climax of Seventy-five Years 
Development, 
The “Titanic,” with the 
“Olympic,” set the 


sister 
vessel latest 
mark in the growth of the modern 
ocean liner toward the ship one 


thousand feet in length. The “Bri- 








rength spa ed it 


reguiar intervals throughout the 


whole length of the vessel. Ty ing 


the ship’s sides together were the 





tannia”’ of 1840 was 207 feet long; 
the “‘Seotia’’ of 1862 was 379 feet 
and the “Bothnia” of 1874, 420 





deck beams 10 inches in depth, ee a pers ergy eee 
eovered floor above floor, with : 

unbroken decks of steel Additional 

trength was afforded by the stout 


bulkheads of the coal 


longitudinal 


bunkers which extended in the 
wake of the boiler rooms, and, 
incidental! b their watertight 
eoustruction served, or rather, in 
view ¢ the lo of the ship, we 


intended to serve, 


hou ‘ ver 


it water, which might enter 


fo preve 
throagh a rupture in the ships outer 


sbell. from finding its way into the 


oiler rooms 
Compartments and 
Pumps. 

As a further 


Titanic”’ was 


Wateriight 


ayainst 


divided 


prot etion 


nking, the 


by 15 transverse bulkheads into 
i6 separa watertight compart- 
ments anal they were so propor- 


thoned tua any two ol the m might 
have been flooded without endanger- 
ing the flotation of the ship 
Furthermore, ali the multitudinous 
compartments of the cellular double 


bottom, and all the 16 main com- 








feet long. The “Servia’ in 1881 
was the first ship to exceed 500 
feet with her length of 515 feet. 
In 1893 the “Campania’’ carried 
the length to 625 feet; and the 
first liner to pass 700 feet was the 
“Oceanic,” whose length on deck 
was 704 feet. The ‘Mauretania’ 
was 10 feet short of SOO feet; and 
then with an addition of nearly 100 
feet the “Olympic” and “Titanic” 
carried the over-all length to 882) 
feet; the tonnage to 46,000 and the 
displacément to €0,000. The in- 
dicated-horsé-power of the ‘“Titanic”’ 
was 50,000, developed in two reeipro- 
eating engines driving two wing 
propellers and a single turbine driv- 
ing a central propeller. The ship 
had accommodations for a whole 
townful of people (3,356, as a matter 
of facet), of whom 750 could be 
accommodated in the first class, 550 
in the second, and 1,200 in the 
third. The balance of the company 
was made up of 63 officers and 
stilors, 322 engineers, firemen, oilers, 
and 471 stewards, waiters, ete. 


Warned of the Iceberg Peril. 








partments of the ship, were con- 


nected through an elaborate system 


of piping, with a series of powerful Life-boat drill on a German liner. 


pumps, whose joint capacity would 


auffice to greatly delay the rise of WRECK OF THE WHITE STAR LINER “TITANIC” 





Note cork jackets on the crew. 


When the “Titanic’’ left South- 
ampton on her fatal voyage she had 
on board a total of 2,340 passengers 
and crew. The voyage was unevent- 
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ful until Sunday, April 14th, when the wireless operator 
received and acknowledged a message from the ‘‘Ameri- 
ka,” warning her of the existence of a large field of 
ice into which her course would lead her toward the 
close of the day. 

Full Speed Through the Ice Field. 

The “Titanie’’ had been running at a steady speed of 
nearly 22 knots, having covered 545 miles during the 
day ending at noon April 14th; yet, in spite of the 
grave danger presented by the ice field ahead, she 
seems to have maintained during Sunday night a speed 
of not less than 21 knots. This is made clear by the 
testimony of Mr. Ismay, of the White Star Line, who 


passengers were scarcely disturbed by the shock. 

Newton's first law of motion ‘‘will be served.” 

But had the speed been only one-half and the energy 
one-fourth as great, the ship might wel! have been de- 
flected from the iceberg before more than two or three 
of her compartments had been ripped open; and with 
the water confined to these, the powerful pumps could 
have kept the vessel afloat for many hours, and surely 
until a fleet of rescuing ships had taken every soul from 
the stricken vessel. 

There is remarkable unanimity of testimony on the part 
of the survivors as to the slight nature of the shock; and 
this, coupled with the universal confidence in the unsink- 


blot upon this institution which can never be effaced! 
Had the regulations called for the boat accommodation 
demanded by the German or our own government, every 
soul on board the ‘‘Titanic” could have been cea rred 
and picked up by the rescuing ship. 

Sun Parlors Versus Safety. 

We can conceive of no other motive than that of 
commercial expediency, the desire to reserve valuable 
space for restaurants, sun parlors or other superfluous 
but attractive features of the advertising pampulet and 
the placard, for this criminal reduction of the iast re- 
course of the shipwrecked to so small a measure. 

No practical steamship man can @6laim that the pro- 
vision of boat accommodation for the full 





stated at the Senate investigation that the 
revolutions were 72 as against the 78 revolu- 





tions which gave her full speed. She could = 
make about 2214 knots at full speed, and of: 


72 revolutions would correspond to about 0 








21 knots. 
The Captain Takes a Chance. 

How such an experienced commander as 
Captain Smith should have driven his ship 
at high speed, and in the night, when he 
knew that he was in the proximity of heavy 
ice fields is a mystery which may never be 
cleared up. The night, it is true, was clear 





and starlit, and the sea perfectly smooth. 
Probably the fact that conditions were 










Transverse section showing great strength 
of the double bottom and _ framing. 





complement of a ship like the “Titanic” was 
impracticable. The removal of deckhouse 
structures from the boat deck of the ship, and 
the surrender of this deck to its proper uses, 
would give ample storage room for the sixty 
boats, more or less, which would be necessary. 
Plans for a Full Complement of Boats. 
We present on the front page a stuay of 
this problem, in which the number of boats on 
the “Titanic” has been raised from 20 to 56 and 
the accommodation from about 1,000 to about 
3,100. The boats are carried continuously 








along the whole length of the boat-deck rails, 
and between each pair of smokestacks two 








favorable for a good lookout, coupled with 

the desire to maintain a high average speed on the maiden 
trip of the vessel, decided the captain to ‘take a chanee.”’ 
Whatever the motive 
the ship was net slowed down; and to this fact and no 


, it seems to be well established that 


other must the loss of the “* Titanie’’ be set down. 

Had the ~~ Titanic ” been run ning under a slow be il, she 

would probably have been afloat to-day. 
The Fatal Blow. 

There were the usual lookout men at the bow and in 
the crow’s nest, and officers on the bridge were straining 
their eyes for indications of the dreaded ice, when the 
ery suddenly rang out from the crow’s nest, “Berg 
ahead, and an iceberg loomed up in the ship’s path, dis- 
tant only a quarter of a mile. The first officer gave the 
order “Starboard your helm.”’ The great ship answered 
smartly and swung swiftly to port. But it was too late. 
The vessel took the blow of a deadly, underwater, pro- 


jecting shelf of ice, on her 


ability of the vessel, and the perfect quiet of both sea and 
ship, contributed no doubt to the marvellous absence of 
panic among the passengers. 

The Call for Help. 

The wireless again, as in the case of the “Republic,” 
proved its inestimable value. The collis’on occurred at 
11:40 Sunday night in latitude 41.16 north, longitude 
50.14 west. The call for help was heard by several ships, 
the nearest of which was the ‘“Carpathia,’’ which caught 
the message at 12:35 A. M. Monday, when she was 58 
miles distant from the ‘‘Titanic.’’ Setting an extra watch 
the captain crowded on all speed, reaching the scene of 
the disaster by 4 A. M. 

The Mockery of the Boats. 

Meanwhile, with the ship sinking swiftly beneath 
them, there remained as a last hope for that hapless mul- 
titude the boats. The boats! Twenty in all, with a maxi- 


lines of four boats each are stowed athwart-~ 
ship. The chocks in which these boats rest are provided 
with gunmetal wheels, which run in transvers® gunmetal 
tracks, countersunk on the deck. As soon as the boat at 
the rail is loaded and lowered, the next boat inboard is 
wheeled to the davits and loaded, ready to be picked up 
and swung outboard as secon as the tackle has been cast 
loose from the boat that has been lowered. This method 
has the great advantage that if the ship has a heayy list, 
practically the whole of the boats can be transferred to 
the low side of the ship. 

Is a Man Worth More Than a Sheep? 

“But,” says the shipping man, “‘all this means heavy 
top weights, the loss of valuable space, and heavy costs 
for installation and maintenance;” to which we reply, 
in the words of a certain venerable book, ““By how much, 


then, is the life of a man worth more than that of a sheep!” 
* ~ - * * * 


Light Out of Darkness. 














Never, sureiy, in all the 








starboard bow near the \y\ 
bridge, and before she \\ annals of human heroism, 
swung clear, the mighty i\ \\ \ was there written a chapter 
ram of the iceberg had torn \\\ lf \ at once so harrowing and 
its way through plating and h, ‘7 \ he: inspiring as that which was 
frames as far aft as amid- } \_ \ \y \ gathered by the press from 
ships, opening up compart- nl ; \ the pitiful remnant of that 
ment after compartment to | —— i night of sacrificial horror. 
the sea. '( \ s | mak We turn from its heart- 
Thus, at one blow. were OAH A | At \ rending story with a new 
all the safety appliances of f . / \ vil \ sense of the God-like within 
this magnificent ship set at [7 «iy | \ us, and an exultant faith in 
naught! Of what avail was \\ \\ Ne \ the eternal uplift of the hu- 
it to close water-tight doors, | i \° x WY man race. 
or set going the powerful \ I} 1 Fs . i r 
pumps, when te 4 half \ i iF y How the Great Ship Went 
the length of the ship was | Fae \, NS | oe — : 
open to the inpouring wa- | ' \l\\wy \! Piecing together what 
ter. It must have taken N\\ the survivors weet res 
but a few minutes’ inspec- J \ ) = from the boats, it is easy 
tion to show the officers of \ \ aN \ Ai of to understand the successive 
the ship that she was ' \ IS ~ Nod. events of the ship's final 
ar h\ \ | at) plunge. The filling of the 
Half Speed Would Have rr ae forward compartments 
Saved the Ship. ene ei brought her down by the 
And yet that underwater pal ae At head, and, gradualiy, to an 
blow, deadly in its nature, me WA y SA almost virtieal position. 
would seareely have been : Here she hung awhile, stern 
fatal had the ship been put, : high in air, like a huge, 
as she should have been, weighted spar buoy. As 
under half speed. For then she swung to the perpendi- 
the force of the reactive blow cular, her heavy engines 
would have been reduced to and boilers, tearing loose 
one-fourth. The energy of from their foundations, 
& moving mass increases crashed forwerd (down- 
as the square of the veloc- In all probability a massive, projecting, underwater shelf of the iceberg with which she collided tore open ward); and, the water 


ity. The 60,000-ton “Ti- 
tanie,” at 21 knots, repre- 
sented an energy of 1,161,- 
000 foot-tons. At 10 knots, 
her energy would have been reduced to 290,250 foot-tons. 
Think of it, that giant vessel rushing on through the ice- 
infested wate rs, was capable of striking a blow equal to 
the combined broadsides of the twenty 12-inch guns of 
the “Delaware” and ‘ ‘North Dakota,” each of whose guns 
develops 50,000 foot-tons at the muzzle! 
Work of One Million Foot-tons of Energy. 

Little wonder is it that the ripping up of the frail 3/4- 
inch or 7/8-inch side plating and the 10-inch frames of 
the ‘ “Titanic” had little retarding effect upon the onward 
rush of the Ship. So slight, in proportion to the enormous 
total energy of the vessel, was the energy absorbed in 
‘earing open the hull or the bottom, or both, that the 


several compartments of the ‘Titanic,’ the rent extending from near the bow to amidships. The 
energy of the blow, 1,161,000 foot-tons, was equal to that of the combined broadsides of the ‘‘Delaware 


and ‘‘North Dakota.” 


mum accommodation of say 1,000 for 2,340 human 
beings! 
A Blot on the British Board of Trade. 

For years the British Board of Trade, renowned the 
world over for the jealous care with which it safeguards 
the life of the individual, has been guilty of the amazing 
anomaly of permitting the passenger ships of the vast 
British merchant marine to put to sea carrying boat 
accommodation for only one out of every three persons 
on board. The penalty for such unspeakable folly, we 
‘ad almost said criminal and brutal negligence, may have 
been long delayed; but it was to come this night in a 
wholesale flinging away of human life, which has left a 


pressure increasing as she 
sank, burst in the so far 
intact after compariments. 
It was the muffled roar of 
this ‘‘death rattle” of the dying ship that caused some 
survivors to tell of bursting boilers and a hull bre ken 


apart. The shell of the ship, except for the injuries re- 


ceived in the collision, went to the bottom intact. When 
the after cempartments finally gave way, the strichon 
vessel, weighted with the mass of engine and boiler-room 
wreckage at her forward end, sank, to bury herself. bows 
down, in the soft ooze of the Atlantic bottom, two miles 
below. There, for aught we know, she may at this mo- 
ment be standing, with several hundred feet of her rising 
sheer above the ocean floor, a sublime memoria! shaft to 
the sixteen hundred hapless souls who perished in this 
unspeakable tragedy! 


OO or YR heen pone ma eet: 











SCIENTIFIC AMERICAN 


ee 
— 


April 27, 1919 





A New Phonograph 


A Machine that Works on an Entirely New 


ee 


Principle 


By the Paris Correspondent of the Scientific American 


phonograph dates 


4 nvention of the 


a d number of veur back, and the instru 
i to | something of a household chattel, 
btained are very far from being pet 
ut ay ithfully be said that within 
the ast fe years practically no progress has been 
mad perfecting the tone quality produced A good 
deal been dome toward increasing the volume, per- 
fectin } ethods of preparing records, developing 
‘ it ‘ es for multiplying records, and so on 
But the ymplete elimination of all grating sounds, 
and tl reservation of the natural proportion of the 
ha 1 th ind wave, these and other points, 
i he rep ittention to whi ilone W in hope to 
attain a tru erfect rendering of the original sounds, 
! ! ithert been worked out with any very 
bis degre of succes There is, therefore i great 
lea f p for further work of improvement 
» be no reason why the instrument 
shouid be made so perfect that its reproductions 
uld hare be distinguished from the natural sound 
Mar entors have been devoting their attention to 
this field. Perhaps tl omparative unsuccess of their 
nade ) n th directior ndicated above may be 
: ved to the fact that they with few exceptions fol 
t beaten track and prepare their records by 
mpression on wax or some similar compo- 
qaneans ol point or stylus, which follows 

e motions of the receiving diaphragm 
I f vable that the most promising new de- 
opmen ist be looked for in some kind of a pho- 
ograph method, in which the sound waves are re- 
led by a moving beam of light. Thus if we have a 
rror attached to a diaphragm and speak agzinst 
utte while a beam of light reflected from the 
i t : illowed to fal on a screen the spot of 
} | trace upon the screen a path determined 
t t iracter of the sound way If the screen is 
ad fa n ized photograp film rapidly drawn 














ast the fleld of illumination, a continuous record 


h yuund vibrations can be prepared in this way 


‘ t} 
> fa 1 


‘ presents no particular difficulties 


problem arises when we seek to employ 





rd to reproduce the sounds by which it was 


formed, so that the apparatus constitutes, as it were 


an optical phonograph It is at this point that the 


ingenuity of a Russian scientist has stepped in 


a concentrated beam upon the mirror, and is thence 


reflected on to a screen, so that the spot of light per- 
oscillations representing on 
an enlarged scale The 


itself consists of a sensitized film such as is 


forms upon the screen 


those of the diaphragm. 


screen 
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Actual Record. Phe 
upper part ts used 


Principle of the new phonograph. 


ised in moving picture machines, so that when this 


band is drawn along rapidly in the field of the mov 


record is obtained of the sound vibra 


ng spot a 


tions impressed upon the diaphragm by the speaker 


As a matter of fact, it is not a spot of light that is 


ised, but a narrow line of light formed by transmit 


ting the beam through a suitable slit in front of the 


lamp The resulting record is therefore not a sim- 


le line, but a wavy band having a certain width, as 


shown diagrammatically in one of our illustrations 


In applying this record for purposes of reproduction 
toothed 


only a namely, the 


More in detail, the mode of 


portion of it is used, 
edge of the band 
follows: On developing the moving 


obtained 


Ippe! 
procedure is as 
negative is 


jicture film a photographic 


rom this a positive copy is prepared on a film of 


gelatine treated with bichromate, all but the upper 
serrated edge of the band being blocked out in the 
sual way The result of this operation, on develop 
ig the gelatine film, is a band perforated with a 
series of openings corresponding in size and arrange 


ment to the peaks of the wave record, as shown 


in one of our accompanying illustrations. To use 
reproduction, it is passed across an 


whereby a series of puffs is produced, vary- 


this record for 
air jet, 
ing in character and frequency according to the form 
of the record. For this purpose the reproducing ap- 
paratus is fitted with an air chamber fed with com- 
pressed air from a 


reservoir. This chamber is pro- 


vided with a slit, the length of which is such as to 


accommodate the maximum amplitude of the serra- 
tion marks upon the perforated band. The record 
band is mounted upon rollers above and below the 


air chamber and is driven by a small electric motor 
at the rate of about six feet per second across the 
slit. As the perforations in the band pass the slit, 
they give a vent to the air in the air chamber, thus 
producing a series of impulses and giving rise to 
sound waves corresponding in pitch and character to 
those by which the record was prepared. It has been 
found by experiment that in this way a very fair re- 
production of the human voice can be obtained. The 
invention is, however, still in its early experimental 
stages, and a good deal of work remains to be done 
apparatus. The method is quite 
interesting, opening up new possi- 
bilities in a direction in which the resources of the 
common of phonograph seem to be well nigh 
exhausted Judging from the preliminary experi- 
ments, there seems to be every promise of important 
future developments, and we shall await with in- 
terest the further growth of this new invention. It 
might be mentioned that M. Dastre, one of the lead- 
ing scientists with the Physiological De- 
partment of the University of Paris, in presenting the 
apparatus before the French Academy, expressed his 
conviction that the new device was destined in the 
the performances of the existing 


in improving the 


novel and very 


type 


connected 


future to surpass 
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Light record (negative) of the vowel **u. 











= 
Light record of vowel ‘‘e.’’ Perforated positive formed 
on bichromate-gelatine film. 





forms of phonograph in perfection of rendering the 


human voice and other sounds. 


The Gyro-compass in the Navy 
B? invitation of the superintendent of the Naval Ob- 
servatory, the scientifle public in Washington has 
recently had the opportunity of inspecting a gyro- 
scopic Compass in operation. An American-made 





with what appears to be a v promising mod 
of attack of a difficult problem Mr 8 
Lifschitz has succeeded in reproducing by his 


method the sound of the human voice He be 





gan his experiments in Russia and subs 
quently continued them at the University yf 
Pari wher n ylaboration with M. V 
he ha worked out th ingenious ap- 
illu ed in our ¢ ravings. This de 
which was presented before the Academy 
0 Sciences a hort vhile ago, consists of i 
photographic recording device of the nature in 
dicated ibove and a separate instrument for 


reproducing th ounds Both parts of the ap 


paratus represent entirely new departures, the 


first working entirely by the photographi 
method, and the second making use of currents 
ef compressed a to produce the imitation of 
the human voice In the recorder any suitable 


membrane properly mounted to act as a 





diaphragm, for instance a telephone diaphragm, 





instrument has been adopted for use in the 
United States navy, and three ships have already 
This ingenious substitute 
for the magnetic compass has often been de 
scribed in the scientific journals; but probably 
few of our readers are aware of the position it 
is expected to occupy, in the immediate future, 
There is no 


been thus equipped. 


in the scheme of naval equipment. 
present intention of adopting the gyro-compass 
for the ordinary purposes of navigation, although 
this may come in time. The great advantage 
that it offers, even in the present early stage of 
its development, is the fact that it can be im 
stalled inside the hull of a metal ship, where it 
will be protected from shot and shell during bat- 
tle; while the magnetic compass would be use 
less in such a position. Although the gyro-com- 
pass itself is to be placed below-decks, with steer- 
ing-gear at hand for use when necessity compels, 
it will be connected electrically with a number 








may be used A minute mirror is attached to 
the back of this, so that when the mouth- 
piece is spoken into, the mirror is set vibrat 


ing. The light of an arc lamp is thrown in 


At the center is seen the diaphragm 
earrying a small mirror. 


The recorder. 


THE NEW OPTICAL PHONOGRAPH 


of dials (known as “repeaters”) in other parts of 
the ship, by which the helmsman may lay his 
course until the stress of battle forces him to the 
more sheltered gyroscope. 
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Some Suggestions for Home Experiment 


A Home-made Spectrometer 

By C. C. Kiplinger 
Hk spectrometer is truly a_ philosopher's instru- 
pel It aids us in the study of radiation of vari- 
ous Wave lengths; it indicates the qualitative nature of 
chemical compounds; it illustrates refraction and 
affords « means of determining the refractive indices 
of many substances. In short, it is invaluable for both 

practica! use and theoretical research. 

The instrument herewith illustrated is simple in de- 
sign and efficient in action. The stand comprises two 
pieces of well seasoned board not less than one inch 
thick, of the dimensions and shapes as shown in Figs. 
6 and 7. The smaller board is the telescope support, 
which is attached to the larger, or L-shaped piece, with 
two rather heavy hinges, as shown in Fig. 8, and also 
in the photograph 

The method of attaching the hinges permits of swing- 
ing the telescope arm through an angle of one hundred 
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Constructional details of the spectroscope. 


and eighty degrees. Care should be taken to get the 
hinges vertical and in line. Two iron shelf brackets 
screwed to the stand, serve to hold it upright. 

The prism table consists of a piece of heavy sheet 
metal cut and bent as in Fig. 1. The top is covered 
with felt which is held in place by shellac. The table 
is held in place on the stand with a bolt and wood 
clamp (Fig. 8 and photograph) which renders it easily 
adjustable 

Fig. 2 shows the shape of the supports for the tele 
scope and collimator which are made of heavy wire 
not less than one-eighth inch thick. The supports are 
held to the stand with bolts, and iron and cork wash 


ers. The cork washers permit of a firm yet elastic grip 

















Inexpensive home-made spectroscope. 


on the wires and permit of their easy adjustment. Rub- 
ber bands snapped over the curved arms and the tele- 
scope and collimator tubes, hold the latter firmly to 
the wire supports 

In the design of the slit, ease of construction, of ad- 
justment, and of cleaning were the chief ends sought. 
It is illustrated in Fig. 5 and is composed of a block of 
hard wood 1! inches square with a %-inch hole 
through its center. A square piece of 1/16-inch sheet 
metal with a 3/16-inch hole in its center and two strips 
of metal are held, as shown, by four \%-ineh wood 
screws. Two pieces of watch spring with their adja- 
cent ends chisel-beveled, are forced between the strips 
and the metal square. These form the jaws of the slit. 
The bevel should face the collimating lens so that the 
rays of ight may spread. The adjustment of this slit 
is not as difficult a matter as some may think, it being 
very easy to bring the jaws near enough together to 
show the Fraunhofer lines distinctly. The jaws may 
be removed in a moment for cleaning and sharpening. 

The optical equipment, although somewhat crude, will 


give much satisfaction. The lenses are of the partially 
corrected auxiliary enlargement type 14-inch size, used 
to supplement camera lenses, and may be obtained from 
any mail order house for about forty cents apiece. 
They come mounted in adjustable brass flanges and 
are hence very convenient for many optical purposes. 
One is required for the collimating lens and one for 
the telescope objective. 

A positive eyepiece is used for the telescope. The 
prisms are short lengths cut from a long glass prism, 
three-fourths inch face, to be found in any laboratory 
and costing not more than fifty cents. It is very pos- 
sible that hanging lamp prisms may be obtained of 
sufficient size for this purpose. When the spectrometer 
is used as a spectroscope two prisms should be used in 
order to get sufficient dispersion. The faces not in 
optical use should be blackened with lampblack and 
shellac varnish, leaving a clear space on two faces of 
each prism three-fourths inch in diameter. The prisms 
are held firmly in place on the table by large clips of 
spring wire. 

The telescope and collimator tubes may be made of 
paper or metal and should be in two or more sections 
for focusing purposes. Any small telescope, power about 
ten, may be used by removing all the lenses in the 
eyepiece and substituting a positive eyepiece, or a dou- 
ble convex lens of short focus. Paper tubes are of ad- 
vantage in working with spark spectra as all danger 
of the operator’s receiving a severe shock from the 
metal work of the instrument is obviated. 

A metallic protractor should be attached to the 
stand below the telescope arm, so that the angle through 
which the arm swings may be noted. The instrument is 
assembled and the prisms adjusted to their minimum 
deviation angles (Fig. 9). A suitable support for a 
diffraction grating may be made of a %-inch metal 
strip, as shown in Fig. 4 and in the photograph. 

A long glass prism can be cut in two or more pieces 
by filing a \%-inch groove all around it with a new file, 
using water as an aid to the cutting process and then 
carefully subjecting it to a sufficient breaking stress. 
The simple micrometer described in the Screntiri 
AMERICAN Of December 16th, 1911, may be used to defi- 
nitely locate spectral lines and to estimate wave lengths. 
Otherwise, a hairline should be used in the eyepiece. 


A Bell-ringing Transformer 
By Frederick E. Ward 


7a electric doorbell is without doubt one of the 
simplest and most satisfactory of modern electrical 
conveniences, the only really weak link in its chain 
being the battery, which it is a continual nuisance to 
replace or renew and which gives warning of needed 
attention only by complete failure to perform its func- 
tion. In homes that are supplied with alternating cur- 
rent for lighting purposes, however, battery troubles 
can be easily eliminated by installing a small trans- 
former to ring the bells. Such a transformer, if made 
aus described below. will serve not only for this purpose 
but also for operating short telegraph lines, minia- 
ture lamps, electric toys of the kind having series- 
wound motors, and for Christmas-tree lighting. When 
once properly made and installed this piece of appa- 
ratus will operate for a lifetime without attention and 
at but little expense for the energy it consumes. 

The transformer shown in the drawing and photo- 
graphs is of the type known as the “hedgehog,” and 
consists simply of two coils of insulated copper wire 
wound one on top of the other on a spool, through the 
center of which passes a bundle of bare iron wires. 

The dimensions of a suitable spool upon which to 
wind the coils are given in the drawing in Fig. 1. The 
spool is best made in the lathe by turning it out of a 
solid piece of hard wood, but a good one can be made 
by gluing two wooden heads on a tube formed by wrap- 
ping several layers of stiff paper around a %-inch rod. 

For lighting circuits of about 110 volts, 60 cycles, the 
primary coil should be wound with 4,800 turns of No. 28 
wire, which will weigh about one pound. One of the 
best kinds of insulated wire for this purpose is that 
having a covering of enamel protected by one of cotton. 
Wind the wire in smooth, even layers like thread on a 
spool, passing the ends out through holes in one head. 

The secondary coil is to be wound on top of the 
primary coil, the latter being first covered with two 
layers of oiled muslin, or of cotton cloth tied down 
with thread. For eight volts there will be needed in 
the secondary coil 400 turns of No. 18 double cotton 
covered magnet wire, of which about 1% pounds will 
be reqrired. This is most conveniently put on in 
eight laycrs of fifty turns each, which allows of a loop, 
or tap, being brought out at the end of the fourth layer, 
or middle c2 ‘he coil, from which four volts may be 


obtained by connection to it and to either one of the 
coil ends. Fig. 2 shows the primary with its two fine 
wire terminals sticking out through the head, and the 
white secondary coil on top with its three connections. 

For the core of the transformer about three fourths 
pound of No. 20, or finer, soft annealed tron wire is 
required, cut in pieces about 10% inches long, and 
carefully straightened. The %-inch hole through the 
coils should be packed with as many of the pleces of 
the wire as it will hold. This is also shown in Fig. 2, 
together with a part of a necessary covering of cotton 
tape for the protection of the secondary coil. 

The next step in the construction is to bend the ends 
of the iron wires around as shown in Fig. 3. so that 
they overlap and completely inclose the coils except 
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Fig. 1.—Dimensions of the spool. 


for a small space where the coil ends come out. The 
iron wire ends must be drawn down in place and bound 
with several wrappings of twine as shown. 

The terminals of the primary coil are so delicate 
that they are always liable to be broken off, thus spoil- 
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Fig. 2.—Wrapping the secondary. 


ing the entire apparatus. To guard against this mis 
hap it is advisable to bind a piece of lam» cord to the 
core in the position shown in Fig. 3, and afterward to 
solder the ends of the primary wires to this cord, thus 
relieving them of all strain 














Fig. 3. -The transformer completed. 


To protect the transformer from dampness and from 
mechanical injury it is a good plan to warm it slightly 
in an oven, place it upright in a suitable glass jar, and 
pour in enough melted paraffine to cover the cere and 
soldered connections 

The lamp cord terminals are to be permanently con 
pected to the 110-volt alternating current mains. while 
the secondary terminals go to the bell circuit in place 
of the battery wires. Belis of ordinary size will ring 
well on four volts, obtained from one secondary termi- 
nal and the middle loop, while for those that are larger. 
or on longer lines, eight volts is available from the two 
outside terminals. For Christmas-tree lighting with a 
dozen 3%-volt battery-lamps, connect one-half of the 
lamps to each half of the transformer secondary 

During the long periods that the transformer is idle 
it draws only about 14 watts from the power suppl) 
This load alone is too small to actuate the ordinary 
meter, so that the latter registers nothing for the trans 
former losses except at such hours of the day as cur 
rent is being drawn for other purposes also. On the 
basis of current being used for house lighting an aver- 
age of four hours a day, with nothing but the ringing 
transformer in circuit during the other twenty hours, 
the transformer losses will be but 20 cepts a year. 
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What Inventors Are Doing 
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The Rotary Gear Pump—aAn Early 
Patent 
By Guy Hubbard 
I’ late, considerable interest has been 


(), oused upon the subject of early 
patent 


putents issued by the United States Gov 
erninent This is due to the fact that 
ihe number of patents has reached one 
million j.ence it may be interesting to 
many to know about one of the earliest 
and niso l quite important patented 
device 

To-day the rotary gear pump holds an 
important place in the list of useful and 
important machines It is well adapted to 


tn lriven b belt or direct shaft. it de 


livers a steady stream of large volume and 


When Asahel Hubbard, of Windsor, Vt 
began te experiment upon an improved 
form of pump. In 1825. he was seeking 
these advantages Hubbard was a skillful 
and ingenious machinist, who had the 
energ ind ability te work out his idea 
ind put it into practical form He be 
lieved that retary motion would ultimately 
persecde reciprocating motion in many 
forms of machinery The truth of his 
theory is proven to-day in many ways 

lubbard looked upon the pump as a 
good exatpple of a machine which could 
be impreved by such a change of form, so 
he began to experiment along that line 
rhe pumps of that time were very crude 
and the machivery at his command was 
of the simplest kind, so the work of de 
signing and building a model was very 
difficult 

Nevertheless, by 1828 he had designed 
an almost perfect form of rotary pump 
which embedied all the advantages de 
tred The writer PUSSeSSeS several of the 
original models and they are excellent 
machines The pump consists of a hollow 
eyiinder of cast tron, about seven inches 
u diameter and six inches deep, two iron 
heads, which bolt on to the ends of this 
evyiinder, two gears and a crank. The in 
side of the cylinder is rough except for 
two curved surfaces on the opposite sides 
These surfaces are accurately ground, so 
that the buckets or teeth of the gears will 
just brush them 


The gears themselves are of curious 





shape and are most accurately formed 
Unlike @& common gear, the teeth are 
curved, thus forming buckets. The heads 
of the cyiinder are fitted with accurately 
placed bearings, which hold these gears 
in place. One of these bearings is fitted 
as a stuffing box through which the shaft 
of a gear passes. The pump is driven by 
a crank upon this shaft 

When the pump is set in motion one 
gear drives the other. There is an inlet 


pipe in the bottom below the gears and 





an outlet uve The water in the lower 
part is scooped up by the buckets and 
carried between the curved surfaces and 
the buckets inte the upper part It can 
not go back between the gears, as they 
interlock, ferming a water-tight joint 
This sounds like a good theory, but it 
seemea very Lupractical. The writer was 
very doubtful himself until he put one of 
the old pamps initio working order A 
surprise awaited him This old-time 
pump, with ali its sliding joints, would 
forcibly pump air, In fact it was almost 
impossibie to tern the crank when the 
outlet pipe was closed. One would now 
be led to think that the friction must 
have been great On the contrary it is 
very slight. The pump may be revolved 
by the force of the breath. In fact, the 
pump can be used as a very simple and 
efficient rotary steam engine, as the 
writer has since done. Such accuracy in 
design and workmanship is quite wonder 
ful fer the period and conditions under 
which the work was done. The lathe 


Hiubbard applied for a 
One of the pumps was sent to Washington 
the pump is called a revolving “hydraulic 


\ttorney-General 











The several parts of the pump, on left. 
and, on right, the pump assembled. 














Asahel Hubbard, inventor cf a ro- 
tary gear pump patented in 1828. 




















The pump case open, showing 
the rotary scoops or buckets. 


Pump case with one of the bucket cylin- 
shown separately. 


paper and is about as large as the Scien 
pumps, and they continue to build them at 
the present day is interesting to 
This is dated April 22nd, that the rotary gear pump of to-day does 
large United States seal differ materially, and certainly 
bard pump of eighty 


and William Wirt, Attorney-General. Pat- uncommon skill and ingenuity of this for- 


























Detail views of the wringer. The wringer in use, 


New Mop Wringing Device 
— device for the dry wringing of 
mops, clothing, ete., but especially 
adapted for quick service in large office 
and other public buildings, is just now 
daily demonstrating its great labor and 
time saving qualities at the Museum of 
Natural History, New York, where the 
machine has been invented and con- 
structed. Every morning an area of ten 
acres, or a highway equal to twenty-five 
city blocks, sixty feet wide, about one and 
a quarter miles long, is thoroughly cleaned 
by a squad of twenty men and four wring- 
ers in two hours. Previously under the 
old methods the same men consumed 
nearly half a day in going over and mop- 
ping up this same floor spece. The 
wringer is also adapted for dyers and 
large sea-shore bathing houses Mr. Hi 
Bears is the inventor and patentee cf the 
machine 
The wringer is attached to the tub, 
bucket or other vessel by means of a 
frame, provided with clamping devices. A 
main roller is mounted on this frame with 
slotted link members on each end, carry- 
ing a supplementary roller, movable 
toward and away from the main or fixed 
roller. Downwardly directed, yoke-shaped 
springs, comprising longer and shorter 
arms, are attached to the ends of the 
transverse member of the frame by the 
longer arms, which also form the bear- 
ings of the main roller. Link-shaped de- 
vices are pivoted to the shorter arms and 
support the supplementary roller. <A shaft 
running parallel to the main roller is 
provided with anti-friction roller cams, 
operated by a lever. By moving the lever 
forward the supplemental roller is also 
moved forward, leaving a wide space be- 
tween the rollers. The mop to be wrung 
is passed down between these rollers, 
after which the lever is raised and moved 
backwardly, forcing the supplemental 
roller by means of the roller enms into 
contact with the main roller. The roller 
cams, being forced into their seats, se- 
curely lock the supplemental roller in po- 
sition The ends of the rollers being 
fitted with spur gears, are now in mesh; 
and by means of a crank attached to the 
main roller, the mop is drawn upwardly 
through or between the rollers and thor- 
oughly wrung out, all water or watery 
substances heing pressed out of it into 
the vessel below. This process of wring- 
ing or drying a mop is absolutely sanitary, 
there being no necessity of coming in con 
tact with the mop or polluted water with 
the hands or clothing. 


Prizes for Inventors 

M ANY of the miscellaneous prize offer- 

ings of the presemt time are regarded 
by many as mere clap trap. It is not in- 
tended thus to classify the well-directed 
prize offerings especially made for the pro- 
duction of some desired or specified thing, 
whether machine, tool, or product; but 
rather indiscriminate prize offerings for so- 
called meritorious inventions without re- 
gard to purpose. 

It is however a fact, that probably the 
original promoter of the idea of giving 
prizes for inventions was no less than a 
Commissioner of Patents and a man whose 
views as an able official and the author of a 
remarkable book, in its way, “Ewbank’s 
Hydraulics and Mechanics,”’ should be en- 
titled to consideration. He proposed that 
the prizes should be offered by the United 
States Government and awarded by its 
duly credited officials. Thus in his report 
as Commissionér of Patents in 1850 
Thomas Ewbank suggests that $100,000 
of the Patent Fund be held sacred and in- 
tact as a ‘“‘permanent Inventors’ Premium 
Fund from the interest of which rewards in 
money may be distributed one every four 
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years, for the most important addition to 
science and the useful arts.” 

He also suggested plans to carry out the 
awa 
ol 


three sets of dies in bronze or other metal- 
producing medallions of Franklin, Fulton 
and Whitney to serve as prizes and acecom- 
paniments of prizes for valuable contribu- 
tions to mechanical science. 
cant that at that early period, 1850, he 
advised the award of a prize to the one who 
should ‘render electricity in any of its 
forms an economical, efficient and general 
prime mover.” 


Proposed Patent Legislation 


BILL, House Bill No. 23,193, has been 
f\introduced in the House of Repre- 
sentatives, a similar bill in the Senate, 
entitled a bill to codify, revise and amend 
the laws relating to patents. 

The bill as introduced 
minor changes in the 
much importance which should be care- 
fully considered and given much thought 
before they are enacted into law. 

By the bill it is proposed to constitute 
a Board of Appeals consisting of the Com- 
Patents, the two Assistant 
Commissioners and the Examiners-in- 
Chief, any three of whom shall constitute 
A patent bar is also provided 
as well as a registration fee of $5 and 
annual dues of $1 for representing patent 
clients before the Patent Office, which may 
be employed in defraying the expenses of 
examining applicants for admission and 


makes many 


law and some of 


missioner of 


a quorum. 


for such investigations as may be necessary. 
The money remaining is to be paid into 
the treasury and added to the acecumula- 
tions already collected from the army of 
inventors. To secure a proper standard 
of advertising matter all registered attor- 
neys are required to file with the Com- 
missioner of Patents not less than thirty 
days before the same are issued for general 
circulation, copies of all advertising matter 
framed to solicit business or to secure sale 
of patents and violation of this may cause 
suspension or disbarment of the attorney. 

While it is provided that the patent 
shall contain a “for the term of 
seventeen years, patent shall be so 
limited as to expire nineteen years from 
the date of filing the application exclusive 
of the time consumed by the Patent Office, 


grant 
every 


Courts and in interference.” 

A compulsory license provision is in- 
cluded in the bill granting a right of appeal 
to the Cireuit Court of Appeals from the 
granting or refusing to grant such license. 
Applicants for patents or reissues, who are 
not domiciled in the United States, must 
designate by a notice in writing, filed in 
the Putent Office, some person residing in 
the United States whom 
notice of proceedings may be served with 
full effect. 

The time for prosecuting a patent appli- 
eation is six 


on process or 


reduced from 
months after an official action. 

The act reverses the fees making the 
filing fee of applications for patent $20 
instead of $15 and the final fee $15 instead 
of $20 as at present. At first glance this 
appears to be the same thing but many 


one year to 


applications for patent for one reason or 
another do not eventuate in te issue of 
patents, so that a considerable additional 
revenue should result. 

The bill was introduced in the House 
by Chairman Oldfield of the Committee 
on Patents and was referred to his commit- 
tee, which will doubtless arrange for hear- 
ings at which those interested may appear 
and discuss the merits and demerits of 
the proposed law from various points of 
view. Mr. Oldfield has also introduced a 
bill seeking to make it unlawful to insert 
4 Condition in any contract relating to the 
sale, lease, or license to use any article or 
process protected by a patent or patents, 
the effeet of which will be to require the 
purchaser, lessee or licensee to acquire 
from the seller, lessor, or licensor or his 
nominees, any article or class of articles 
hot protected by the patent, and to nullify 
any such condition as being in restraint 


rds and referred to the wise custom of | 
i to strike medals in bronze of remark- | 
able men and proposed the preparation of | 


It is signifi- | ° TO, 
. | electrodes forming part of a broken circuit | 


| electrocuted rat in a receptacle. 


| rounding the core with a suitable 





of trade and contrary to publie policy. | 


The Screntiric AMERICAN will discuss the | 
| notices are 
| with the inventors. 


bill editorially at the proper time. 


Notes for Inventors 


Catches and Electrocutes Rats.—A trap 
which catches the rat and kills him by an 
electrical shock is shown in patent 1,012,351 
to Marion Gold of New York city. The trap 
has a receptacle and a pair of spaced apart | 


| 


and a passage way leading to the electrodes, 
which form substantially continuations of 
the walls of the passage way. Mr. Rat 
closes the circuit, is electrocuted, and one of 
the electrodes is movable to deposit the 


Gum Drops as Ear Stoppers.—Some 
weeks ago the Screntiric AMERICAN illus- 
trated a small device intended to be worn | 
in the ears to prevent injury from nearby | 
explosions of heavy ordnance. This recalls 
a simple expedient adopted by an old Pat- | 
ent Office official to protect himself from | 
unusual noises, even from the ordinary 
noises incident to the usual transaction of 
business, as he suffered from extreme ner- 
vousness. He told the writer that he ob- 
tained great relief from ordinary gum drops, 
the boon of Arctic explorers. He did not 
take them internally as a whole, but after 
sucking the sugar from the drops would 
stick one in each ear and declared that they 
afforded him a perfect relief from the dis- 
agreeable noises. 


Can Distortion in Map-printing be | 
Avoided?—Most navigating charts are pro- | 
duced from engraved plates and usually to 
seale. In printing the paper is dampened 
and applied to the plate and the imprint is 
therefore on a damp sheet of paper. When 
this dries it shrinks to a considerable degree 
thus producing a distortion of the chart. 
The shrinkage varies so that it is not possi- 
ble to avoid distortion by allowance in en- 
graving the plate. The problem is to avoid 
the distortion in printing. 





Disadvantages of High-pressure Water 
Service.—If you live in a city or district | 
where the water service is high pressure, | 
you have doubtless experienced washer | 
troubles at your faucets. A friend claims | 


his plumbing expenses have materially in- 


|ereased since high pressure was installed | 


and wants to know why faucets cannot be | 
devised whose packing will not cut out and 
leak in a few weeks under high pressure | 
service. 

A Live-lobster Package.—Fred B. Hig- 
gins of Boothbay Harbor, Maine, has pat- 
ented (No. 1,016,627) a shipping package 
for lobsters, in which a suitable barrel-like 


| container has a central tapered core of ice 


and lobsters are arranged in layers sur- 
packing | 
between the superposed layers, so that, as 
the ice core melts and diminishes, and the 
layers of lobsters settle, the lobsters will 
continue to be held snugly against relative 
movement. 

The Government Wants Good Ink.—A | 
Government official says he would like to 
have a writing ink that will not corrode the 
pen almost as soon as used and will not | 
clog on the pen point. Doubtless many | 
commercial inks will be claimed to fulfill | 
these requirements. 

The Tire Armored by Electro-deposited | 
Metal.—The tire patented by Victor A. 
Rouilliard of Fall River Mass., and his as- 
signee of one-half, Armel L. Audet, of the 
same place, is made with one or more layers 
and a protecting metallic coat electro-de- 
posited on one of them. 

An Illuminated Dancer’s Dress.—Stage 
effects are secured sometimes by scenery, 
at others by costumes and lights and some- 
times by combinations. A dancer's dress is 
shown in patent No. 1,022,433 to A. L. Me- 
Murtry of Sound Beach, Conn., the garment 
being of opaque material and electric lamps 
being disposed in a number of series within 
the garment. All the lamps in one series 
are of one color and those of the different 
series of different colors and in circuits and 
a manually controlled switch enables the 


| when 





dancer to switch on the lamps of amy series 
at will. , 


RECENTLY PATENTED INVENTIONS 


These columns are open to all patentees. The 
inserted by special arrangement 
Terms on application to the 
the 


Advertising Department of 


AMERICAN, 








Pertaining to Apparel. 
REDUCING CORSET.—H. Jacons, Box 60 
Station O., Brooklyn, N. Y. In this patent 
the 
form of reducing corset, and an object of this 
invention is to provide a corset of any 
well-known construction so arranged and con- 
structed as to permit a perspiring process to 
reduce obesity. 
STOCKING.—M. A. 
Summerfield, 305 E. 
New York, N. Y. 


Heype, care of 8. E. 
103rd Street, Brooklyn, 
This invention refers to 


knitted tubular fabrics, and its object is to 
| provide a new and improved stocking, ar- 
ranged to prevent it from ripping open | 
throughout its length in case one or more 


stitches break in the upper portion. 
REVPRSIBLE CUFF.—N. P. Snu.in, Box 
1265, Butte, Mont. This invention relates par- 
ticularly to means for reversing the lower 
edges of the legs or sleeves of garments to pro- 


duce a turn-up or cuff effect, and also to 
produce a turn-down or normal effect. An 
object is to provide a garment which shall 


have the bottom portion thereof present the 
same external surface and neatly bound edges 
when turned up on the exterior thereof, as 
well as when in plane turn-down condition. 

TROUSERS HANGER.—G. R. Bowman, 528 
Union Street, Rockford, Ill. This invention 
has reference to improvements in hangers for 
trousers, and the object is to provide a device 
which is simple, cheap and efficient to permit 
trousers to be quickly and conveniently hung 
up to stretch and which will permit of the 
ready release of the same. 


Of Interest to Farmers, 

INSECT DESTROYING APPARATUS.—D. 
C. McCroskpy, North Birmingham,, 
this patent the invention is a fumigating ap- 
paratus designed for the purpose of destroy- 
ing insects and other pests which thrive amid 
growing grain and damage the and it 
novel means for generating and 
distributing fumes in the places where grain 
is grown. 


crops ; 


comprises 


Of General Interest, 


WIRE STRETCHER.—wW., F 


FENCE ; 
Livingston, Tenn. This invention 


GOOLSBY, 


involves a stretcher for use with fence wire, 
and is particularly directed to an implement 
which consists of few parts and which may 


be produced at a low cost, the construction | 


and arrangement of the parts being such that 
the device is capable of rapid work. 
DEPOSITORY AND ACCOUNTING DE 
VICB.—F. M. WHALLON, 767 Prospect Avenue, 
Buffalo, N. Y. For the purpose of this inven 
tion, use is made of a casing provided with 


means for removably securing a plurality of 
books having accounting means thereon and 
adapted to contain sheets of stamps and the | 
like, and means for removing the sheets from 
the books or exposing a portion of a sheet 
when it is desired to use the same 

SATCHEL LOCK.—D. MorcGenstrern and 


M. Britt, 465 Broome St., New York, N. Y. 
This invention pertains to locks and particu 
larly to locks for satchels, bags, pocketbooks 
and the like, and the object is the arrange- 
ment of an improved structure designed to 
co-act with the ordinary lock of a satchel for 
preventing accidental loosening or unfastening 
of the same. 


COMPENSATING STEERING GEAR.—E. T. 


| Reicuert, Jr., care of Republican Club, 54 West 


40th St.. New York, N. Y. In this case the | 
invention has reference to improvements in 
steering gears, and the object thereof is to 


increase the leverage on the rudder and there 
by to decrease the strain on the tiller ropes, 
the rudder is swung from central posi- 
tion to either side of the vessel to which it 
is attached. 

SANITARY CISTERN. 
0. Box 14, Estherwood, La. An object here 
is to provide a cistern which is continually 
covered when it is not raining, but which may 
be open to admit water automatically by the 
rainfall. The covered cistern has means for 


J. A. Lenton, P. 


| carrying off any particles of dirt or of foreign 


matter which may have found their way into 
the cistern with the water and for drawing off 
from the cistern pure filtered water. 


Hardware and Tools, 


PERMUTATION LOCK.—T. H. Harr, 563 
Rutherford Ave., Charlestown, Mass. This im- 
provement provides a lock, arranged to per 


mit the user having the combination to read 
ily unlock the door on the outside without 
the use of a key, to prevent an unauthorized 
person from opening the lock, and to permit 
ready application of the device to door locks, 
as now generally used. 


DRAWING INSTRUMENT.—T. H. McAnet- 
Ly, Louisville, Col. This instrument com- 


bines a protractor, compass and measuring 
stick or straight edge for use of mechanics, 
instructors and other persons, and especially 
serviceable for use in schools when making 
drawings in geometry, physics and the like on 
a blackboard, the drawing instrument being 


ScIEenTIFIC | 


invention relates to a new and improved | 


Ala. In} 


| simple, and capable of being readily folded into 
a small space or extended for drawing straight 
| lines, angles, circles, etc. 


Heating and Lighting, 

BURNBR.—Harvey W. Garpner, care of 
|} Gardner Oil Burner Mfg. Co., 307 East 10th 
Street, Kansas City, Mo. It is with the object 
of providing a fine adjustment of the reiative 
quantities of air, oil vapor or gas and steam 
that Mr. Gardner has invented the burner herr 
referred to. It consists of three concentric 
tubular members. and each terminating in a 
conical nozzle. Each tube is provided with 
shoulders, to close the annular chambers 
formed between the tubes, The outer 
of the burner is provided with three inter 
pipes, respectively communicating with the 
three fluid chambers. The innermost chamber 
|is supplied with air; the next chamber with 
oil or gas and the third with steam, The 
conical passage at the nozzles of the two 
outer chambers may be contracted or ex 
panded to regulate the flow of steam and ol! 
vapor by adjusting the tubes axially 


barrel 


| LAMP CHIMNEY.—Y. K. Buri, 355 W. 
| 50th St., Manhattan, New York, N. Y This 
| invention has reference to lamp chimneys, and 
particularly to the type of lamp chimney that 


burners 


is used in connection with mantk 


The object of the improvement is to produce 


a lamp chimney having means for regulating 
the draft at the upper and the lower ends 
thereof. 


Household Utilities, 


CONVERTIBLE BED ANID DIVAN.—-W 
THOMPSON, 124 Atlantic Ave., Brooklyn, New 
York, N. Y. For the purpose of converting 
the bed into a divan and vice versa, use ts 
made of a middle bed section and two end 
bed sections, of which the middie bed section 
is adapted to form the divan seat, and of 
said seat and sections one is pivoted on th 


middie bed section to swing upward for form 


ing the back of the divan, and the other is 
|}mounted to slide forward or backward and 
under the middie bed section. 


| Machines and Mechanical Devices. 


ADJUSTABLE PROPELLER.—!F. Hariow, 
25 St. Stephan Street, Boston, Mass. This 


invention comprehends more particularly an ad 
justable propeller suitable for upon air- 
ships, flying machines and various other types 
|of mechanism in which it is desirable that 
the operator, by a very simple movement, may 
be able to shift the axis of the 
quickly and effectively from one angle to an 
other. 

COMBINED AEROPLANE AND DIRIGIBLE 


use 


propeller 


BALLOON.—W. E. Zells, 179 Drexel Avenue, 
|} P. O. Station 50, Detroit, Mich The princi 
pal objects here are; to provide in a machine 
a flexible connection between the carrying 


| frame and the air floated body; to provide 
lan air floated body adapted to balance the 
weight of the carrying frame and load mounted 
| thereon; to provide a harness for the floating 
| body to maintain the shape or form thereof 
| and to prevent chafing or wear upon the bedy 
| thereof; and to provide planes and means for 
| controlling the same to change vertical and 
| horizontal disposition of the machine. 


Pertaining to Vehicles, 

ARMORED TIRE.—V. A_ Rowitaiarp, 54 
Peckham Street, Fall River, Mass. The inten 
tion in this case is to provide an improved 
armor or protector for rubber, especially 
matic, tires of automobiles. motor-cycies, 
other motor-propelled vehicles, whereby they 
will be made practically puncture-proef and 
without maternally increasing their thickness 
and weight and with but little addition to 
their cost. 

VEHICLE WHEEL.—G. B. 
Jast 82nd Street, Manhattan, 
This invention relates to vehicle 
|use with pneumatic and other tires, and 
reference more particularly to the 
tion of a wheel proper, a removable tire-carry- 
ing rim mounted thereon and fulcrutuing at 
two points of the circumference of the whorl 
|}whereby the rim can be swung in opposite 
| directions out of the plane of the wheel, means 
|for swinging the rim, and wedging means bw 
tween the wheel and the rim, 
| DEVICE FOR STARTING MOTOR CYCLES. 
|-——-F. A. Burrows, 1224 Elmwood Avenue, ‘ 
}lumbia, 8. C. An object of the invention 
provide a device by means of which the 
wheel of a motor-cycle may be lifted 
the ground while the vehicle is ai reat, 
which is provided with a lever which may be 
| pressed downwardly, thereby bringing the rcar 
| wheel into contact with the ground and at the 
time giving the vehicle a forward im 


pheu 
and 


LAMBERT, 321 
New York, 
wheels for 
has 


combing 





0 
is io 
rear 
from 
and 


| Same 
| petus. 
Designs. 
FOR A SHOEK.——-W. Braenstein, 
New York. This design is of a 
and the ornamental features out 
side of the exquisitely shaped comprise 
a gracefully marked counter and top. At the 
bottom of the lacing is a buckie and over this 
is a nicely curved ehield with attractive 
markings. 


| DESIGN 
| Manhattan, 
lady's shoe, 
shoe 


Nore.—-Copies of any wf these patents will 
be furnished by the Scirenriric Ampnicsn for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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A Substitute for Pencil Cedar 

T a time when our principal pencil 

wood is practically exhausted, a dis- 
covery of another suitable wood tending 
to relieve this state of things is a boon 
difficult to overestimate. The properties 






Holds your sock 
emooth as your skin 


the northern red cedar (Juniperus vir- 
giniana) and the southern form (J/uni- 
perus barbadensis) are so marked, and so 
different from those of other commercial 
woods that it seems almost hopeless to 
find a satisfactory substitute. Other na- 
tive species of the genus Juniperus yield | 
}woods nearly similar to the regular pen- 
leil cedar, and they have all been tested 
| tor use in the pencil industry. While 
these woods have not given entire satis- 
| faction a good deal of the available supply 
| will eventually be used for making 
pencils. 

| There is no other wood-using industry 
in the United States so dependent upon a 
Buy by Name | sing rle species as the pencil industry is 
upon red cedar. The scarcity of the pen- 
Insist on your cil material will soon be felt also in 
choice—either | P''oPe- 


many, makes annually over 300,000,000 
PAD lead pencils out of the American cedar. 
About 100,000 tons, or 7,500,000 cubic feet, 

Boston Garter lof wood are required for making these 
or | pencils. An equal amount is consumed 
CORD annually in the United States in the pen- 

cil industry alone. This makes a total 

Boston Garter consumption of over 200,000 tons or about 
Silkk 50c 1,500,000 cubic feet of wood annually, or a | 

P little over 600 tons of cedar wood are used 
Lisle 25c for pencils each day in the year. How 
long the supply will last at this rate of 
consumption is difficult to say, but it is 


certain that unless a suitable substitute 
is introduced some of the mills now in} 


operation must shut down inside a few 
oston Garter i 
Hits 





Made in 


two styles 


PAD 


as shown here 


very popular 
today—and 


CORD 
The standard 
garter for 
thirty years 





“ Everyman” 


The quality of 


The requirements for wood used in the 
pencil industry are most rigid. The wood 
must be soft, light, strong, close and 
straight-grained, free from defects, and 
must not check and warp. The physical 
properties of cedar are subject to con- 


—the care with which it is made—the correct shape, care- 
ful stitching, the moulded rubber button and rustless trimmings 
mean more expense to us but no added cost to you. 


SOLD EVERYWHERE 





siderable 

|}matie conditions, and for this reason it 

Grby Mel | must be carefully inspected and graded 

EVERY PAIR GUARANTEED as to quality. The lightest and softest 

GEORGE FROST CO., Makers, BOSTON |wood is produced on the swampy ham- 

wks of Georgia and Florida. The olde 

Also makers of the famous feeds Hose Supporter for women and children an otng ne ps toed eel a — 

— —_—_—____—_ ——— | becomes. The wood of the shell of rot- 

Tear PATENTS | ten logs is said to be the best for making 

Incor orat and BUSINESS 7 pencils. rhe hard Sinty wood such as se 

P io ARIZONA The }obtained principally from trees on dry 

Lawe ine mo Expense the least. Hold meetings, transac | pee or near its western limit of dis- 
Ctanks, Sp-Caws end forme tot making meen tribution is considered a poor grade. 

Pencil makers both in this country and 

abroad have long since been searching for 

a suitable wood to take the place of cedar, 

and an announcement has been made that 

a substitute was discovered in East 


husiness guy woerc 


Bains Y opaiot, “e|Rirst Annual — | 
STODDARD INCORPORATING COMPANY, Box 8000 | 
International 
. Africa which may be obtained in suf- 
Ae ronautical ficiently large quantities at a reasonable 


PHOENIX, ARIZONA 
i Preferred and Common Stocks | price. In Europe this announcement was 
i Fork Stock Ex . . . accepted at its face value. In America 
| Exhibition 


j 

H pesthanlits gid 78 or beter on came of the pencil makers prefer to wait. pend- 

t $100 to $10, 000 ing more exact information, for fear that 

) 

hi -_ 

| Semi-Investment Plan | Will be held - rprade. 
Descriptive 32-page booklet relating to this plan of purchas- || — quality, amount of available supply, an¢ 

| ing and other matters pertaming to Investments | May Oth to 18th cost of production, have failed to realize 

| | i 

| 

| 


CES SS j 
| 


i RAILROAD AND INDUSTRIAL 








with opportunity for funher profit under our this discovery may share the fate of many 

others which under the rigorous tests of 

FREE UPON REQUEST 2 #} |the anticipations formed by them, or even 

e a le tu establish a claim to commercial value. 

{ Leavitt & Grant | There can be very little doubt, however, 

| Members ¢ or. —. Ay f N.Y. in the case of the wood from East Africa, 

| 55 Broadway New York because it is known to be a very good 

: |} wood, and pencil makers in Europe have 

tested it and found it to be an excellent 
substitute for the American cedar. 

The introduction of a new wood is usu- 
ally very slow, and the promoters and ex- 
ploiters of strange woods frequently score 
. . . heavy losses, although the kinds they im- 
Under the auspices of port are good and useful. This East 
The Aero Club of America | African cedar is now being imported into 
. Germany, and it is likely that it will soon 
be used in this country. The tree which 
yields this wood is very closely allied to 
our pencil cedar and is known botanically 
as Juniperus procera. It forms a beauti- 
ful tree from 75 to 125 feet in height and 
from 2 to 4 feet in diameter. Sclater, an 
English naturalist, states that in British 


New Grand 
Central Palace 


FX: HE largest fact- New York City 
ory in the world 
devoted e clu- 

sively to the manu- 

facture ¢ of first- quality Information regarding space for exhibits 
office filing systems «: Aeronautic Machines, Motors, Ac- 


cessories, Models, etc. can be obtained 


a nd ec juipme nt 1s s the from The Show Committee, Aero Club 
sé Y and Kk’ plant at of America, 297 Madison Av., N.Y. City 




















Rochester. East Africa the trees frequently attain a 
= height of 200 feet and a diameter of 6 

KWICKSHARP feet. East African cedar is distributed 

“TA over the mountainous regions from Abys- 










Just the article housewives, restaur- 


ant, hotel, cafe and lunchroom keep- | s ward into German East Africa, 
ers have lonatag for. Awsomett- sinia south ; 


cally ms knives and grinds| and is found in great abundance around 


nt ey > Be ~~ Kilimandscharo. It is best adapted to a 
RTT, enn speree 1 And ‘se- region at an elevation varying from 4,500 
stores, do business through agents | to 9.00 feet. In Usambra it forms open 
bere On Prete, No competition. | forests just above the meadow land. 


a | SPENGLER SPECIALTIES CO., 204 Olson Bldg., 37 E. 28th St, New Yek | Surther inland, especially in the Kenia re- 


Mrc.@. 


/ 

| 

| 448 St. Paul St., Rochester, N. Y. 
| Branches and Agencies Everywhere 
’ 





A single firm in Niirnburg, Ger- | 














LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 





of the native pencil cedar which includes | patent you can write fully and freely to Munn 


| & Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


Ail communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 





Classified Advertisements 


Advertising in this column is 7 centsaline. No jess 
than four nor wore than 12 lines accepted. Count 
seven words tothe line. All orders must be accom- 
panied by a remitiatce. 





AERONAUTICS 


FLYING ALL WINTER—Greatest Money Maker in 
the World. We make you a Pilot in 10 lessons—$20—We 


| stand all breakage. For suathor F particulars address 





variation due to soil and cli-| 





| the present 





Stevens & Beatty. 22 %&h Ave. } 


AUTOMOBILES AND MOTORCYCLES 


AUTOMOBILES. $50.00 up; Motorcycles, $20.00 up; 
= for one year, shipped freight prepaid. 

Largest list and lowest prioss in the world. ing, 
putomontic ee Dept. 5 , 215 West 125th Street, 
New York € 


BUSINESS OPPORTUNITIES 


FREE SAMPLE goes with the first letter. Somethin 
new. Every firm wants it. Gadete from $1.00 to $100.00, 
Nice pleasant business. Big demand everywhere. Write 
for free sample. Metallic Mfg. Co.. 485 N. Clark, Chicago. 


AGENTS: $35 a week for 2 hours work a day sell- 

ing wonderful new household necessity; new selling 

plan with free advertisin, it. Collette Mfg.Co., 
ox 80, Amsterdam, N. 


PATENTS FOR SALE 


RAIL JOINT, just patented, just what railroads 
are looking for; saves time, saves road bed. Sell 
outright or on royalty. Address J. E Foote, 1135 
Monroe Street, Topeka, Kansas. 


SALESMEN WANTED 


ANY first-class competent salesman capable of sell- 
ing the wholesale machinery trade who desires to 
handle a newly invented machine of great merit in 
which there is no — vetition, should write National 
Mfg. & Sales Co., iuron &t., Tol 


WANTED 


WANTED-—A man or woman to act as our informa- 
tion reporter. All or sparetime. No experience neces- 
sary. $50 to $300 per month. Nothing to sell. Send siamp 
for particulars. Sales Associaticn, €% Association Bidg. 
Indianapolis, indiana, 


MISCELLANEOUS 


NOTICE TO ARCHITECTS.—The undersigned 
committee of the Mercer County Fiscal Court will 
receive bids ona < consider plans submitted to them 
by architects callin , Lt. for te ne of as resent 
Court House at , until May 10, 
1912. The pase to be aoe a4 the remodeling of 

uilding, the cost of which is not to ex 
an expenditure of $25,000. Information will be fur- 
nished by any of the undersigned. John W. Hughes, 
Cc ilson, John Burgin, Building Committee, 
Harrodsburg, Ky. 


~ 





We Make Utica Pliers 
For Everybody 


HOUSEHOLDERS JEWELERS 

AUTOISTS ELECTRICIANS 

MECHANICS PLUMBEKS 

MILLINERS LINEMEN 
AVIATORS 


ce.8t 





A Utica Plier is the most useful tool made. 
It occupies the relative place among tools 
that the hand does to the body. Get a 
Utica Plier today at your Hardware or 
Electrical Supply Dealer's and save sous 
time, money and worry. Don't accept a 
substitute. 

WRITE FOR PLIER PALMISTRY. 

UTICA PLIERS ARE UNION MADE, 


UTICA DROP FORGE & TOOL CO. 
Utica, New York. Dept. D. 











A BECInEEE STAR-BOOK 











P. Tot 2 Reh New York 
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No one lubricating oil is best 
for all cars. This is absolute. 





the 
right oil for your car 


This list 


shows 


In the schedule, the letter opposite 
the car indicates the grade of Gargoyle 
Mobiloil that should be used. For 

ee % ee . 
example, A means Gargoyle 


Mobiloil A.’’ 


marks * fT ft § is shown at the bottom 


The meaning of the 


of the page. For all electric vehicles 
use Gargoyle Mobiloil A. The recom- 
mendations cover both pleasure and 
commercial vehicles unless otherwise 


noted 


Model af "08 '09°10'11'12 Model af "08'09°10'11'12 
Abvott Det.. ALAtAt Cadillac (1).Aft B® 
ABC (air), B*B*B* Cadillac (4).At§ § 4 
ABC (wat.) araret Cameron ....BtBtB beds 
Acorn . AA CameronCon.. 
AdmsFarw ell Bt B*BIBeBe Carhartt .... ATA 
Alco 4 $es6s6 Carison ..... asa 
Allen King . AtAt Cartercar ...AtA AtATAt 
American -ATATATAIAL Cart’carCom.B*A AtAtA 
Am. Eagle.. ATATAt Case ........ AA 
Am. La F AAA Cass ........ ATA 
A™mplex . B*B*B*Re Cc. G. V......ATATAS 
‘aed . Asbor Be Chadwick ..A A B*AtAt 
Apperson ...E At§ § § Chalmers ... At’ 
BED uc ckces AEEEA Champion .. ATA 
Atlas Com. EEA Charron AA 
Atterbury (2) A Chase .......BBBBB 
Atterbury (4) AtATAS INO .-...... ATAIA 
Auburn (2)..AAAE — Com’! AtAt 
Auburn (4) ASATA A EMER oc sscces AAA 
Austin .....A AZASAZAS fants Gecage = & ASA 

ao ot , 2 Clark ——/ AAA 
Autocar (2). B*ATATATAL Cl 

~ : em.BayardE EAAA 

Autocar Com. ATATATAT Club Car At 
Autocar (4). ATATATATLA$ Colburn .... AA 
Avery . o- ATATA | eel $6 
Babcock — Ati CD: netins ese $ At 
BabcockCom, “ A Coleman .. BR F 
Badger ..... EE Columbia ...AtAtE A A 
Barker ..... A Columbia Kt. A 
Barre ...... At Commer ., . AA 
Belden EE Commerce .. E 
Beng .......+. AAAA Commercial. . Y 
Bergdoli .... AtAt } Continental..A s 
Berkshire ..Af A § Corbin (air).. BIB Bt 
see B* Qornt _ (wat.). ATATATA 
Beyster Det.. AA Corbitt ..... a} 
Black Crow.. AtAt Corveja wihioe ATATAIAT 
Biair ......5 At Cortland (air) B*B* 
| aaernee § Cortland(wat.) At 
ooeeuser ase A Até ee ere A 

rook# ..... Couple Gear.A A AAA 
Oe eee A ayy Crane&Breed , 
Buick (2)....AAAA Crawford ...B*B*AtaAtAt 
Buick (4). ASE Atat Crox.-Keeton AIA +} 
Burns .....+. BIB B*B* Crown ...... BA 


* Use Gargoyle Mobilodl A in winter 


t Use Gargoyle Mobiiod 8 in winter 


We will make it clear. 

But, first, in the light of 
careless statements on lubri- 
cation, we will make plain 
our right to speak with 
authority. 





NDER its Gargoyle trade 
i mark the Vacuum Oil Com- 
pany supplies lubricants to— 


The floating armament of the 
world's leading naval powers. 

To leading ocean steamship compa- 
nies throughout the world. 

Outside of the American market, 
to over seventy foreign automobile 
manufacturers. 

lo practically every aeroplane in 
active use, both private machines and 
the military aeroplanes of the leading 
powers. 

lo leading manufacturing plants 
at home and in every quarter of the 


gl ob . 


For over half a century we have 
made lubricants, not as _ by-pro- 
ducts, nor as temporary profit 
makers, but as a serious business. 

In power-engineering circles, 
our standing as the authoritative 
leaders in high-grade lubricants is 
unquestioned. 





URNING to automobile 


lubrication: 


Carbon deposit, as a factor, is 
widely misunderstood. 


Proper filtration will remove, 
from lubricating oils, the greater 
part of the free carbon. But lubri- 
cating oils are a hydro-carbon 
product. 





In burning they must leave 


some residue. 

The mount of carbon deposited 
in the cylinders depends partly on 
the carburetion and gasoline com- 
bustion, partly on the oil, partly 
on its fitness for the car. 

The majority of cars, in using 
the oil best suited to them, get 
the greatest freedom from this 
annoyance. 

But carbon deposit is generally 
a dangerous guide in choosing the 
correct lubricating oil for a partic- 
ular car. 

There is only one guide that is 
sound: 


What oil yields the highest horse- 
power ? 

You may not care for speed. But, 
to safeguard your car, you do want 
its greatest horse-power efhciency. 


Wasted horse-power results from 
restrained action—either from fric- 
tion or some other injurious 
deterrent. 


As oil saves power, it follows 
that one oil saves more power than 
another. 


To get the highest horse-power 
from your car, you must use the 
lubricating oil best suited to it. 


It is of the utmost importance that 
you use that oil and no other. 


No one would think of using 
the same lubricant for a sewing 
machine and a battleship. 


The needs of two motor cars 
often differ quite as widely. 


The correct oil for a Fiat, for 
instance, is absolutely the wrong 
oil for a Packard. 


The spring-strength of the piston 
rings must be considered; the fit of 
the piston ring into its recess; the 
length of the crank-shaft and con- 
necting-rod bearings; the feed-sys- 
tems; the length of the vacuum 
period, while intake and exhaust 
valves are both closed. 


—— 





Model of "08 '09'10°11°12 Model of *08'09'10"11 "12 
Cunningham. AA Duryea ..... D*B*B B A 
Curtiss ..... A Dynamic .... ATtAt 
Cutting . AItAtTAt Eclipse ..... At 
Daimier . (ATATATATA Economy ... AA 
DaimlerK’ ght Elmore ..... AA j 
— ecccece PAtAtAt 4 & -* Bucces Asatat 
arracq .ATATA mpire .. .. 
SD séensoes Enger ....... B B ATATt 
DED ‘adedeed 4 Etmyre ..... ATE 
TG sas -esee Everitt ..... ATATAT 
Decatur ..... At Ewing ...... 
De Dion ....B*B*BtB*B* BP. A. L....-- 
Delahaye ...AAAAA Falcar ...... ATtAt 
Del.-Bellev. ..B*B*B*B*B* Federal ..... B* EA 
Denniston .. ATA a... Sete ATtB*A B*taA 
De Tamble.. anaes FirestoneCol AtAIAl 
Det. Dearb’n ATA Flanders .... cE 
Diamond ...AtA AAA Sere AtE AtE E 
Dispatch ... E Fort Wayne sh 
ee =e At Franklin "BtB AtAt 
Dorris ...... ATATATAT § Frank. Com’ iBIBEBeBeAt 


3 Use Gargoyle Mubilod Arctic in winter 


Model of *08'09'10"11*12 Model of 08'09'°10°11 12 
FrayerMiller. Bt Bt ; Havers ..... as 
Frontenac ..A A Aft § Haynes ..... AtA AtAIA 
PUNE wecccs A ATtATAt REGRET since At 
Fuller onal 4 Herreshoff. . A § AtAt 
Gaggenau . AA Hewitt (2). AAAt 
Garford . VATATATAL 8 Hewitt (4). ‘A AtATtAtE 
Garf'dCom’l. Ati Hotchkiss ..AtAtA A Af 
. oy y Hudson ..... j AtAl 
Gleason .... AtA Hupmobile. . § § § 
eee AtA AtATAl FORE cocccece AAA 
Gramm ..... ATtAt Imperial .... At$ f 
Gramm- Logan Atat Indiana .. A, 
Grabowsky.. N International. at tt B 
GreatSmith. “ATALAGAS | Interstate .. AtAt 
Gt. Western... OS ATA’ x AA 
Grout ...... AA r Atas OO ae 2 - AA 


Jackson (2). 


Halladay ...AtATATAT § 
mir nd Jackson (4). Ata rALASAE 


HartKraft(2) AAA 


Hart Kraft(4) At Jeffrey ..... 
Harrison ... Jenkins A ATtAtE § 
Hatfield ....B* § Bt Johnson .... AfAtAt 


§ Use Gargoyle Mobilou Arctic 
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Before anything like correct lu- 
brication can be determined, these 
and other important considera- 
tions must be known and studied. 





N planning for a complete range 
| of automobile lubricants, we 
first analyzed the construction of 
every domestic car and practically 
every foreign make. 


Altogether we found that they 
required five distinct grades of 
lubricating oil. We then produced 
the oils. 

So far as it was practicable, we 
filtered out the free carbon. 

We verified the fitness of these 
oils by frictional horse-power tests 
on many cars they were intended 
for. 

All the oils were put through 
practical demonstrations on their 
respective cars. 

The test-results called for some 
changes, which we made. 

Our ultimate findings are shown 
in the list at the bottom of this 
page. You will see scheduled there 
the correct oil for your car. 

Some cars change type from sea- 
son to season. ‘The list gives the 
oil required for each season’s type. 

In selecting from this list you 
may rely on three things: 

First: In quality, the oils estab- 
lish a world-standard. 

Second: The grade indicated for 
each make and each season was 
arrived at, not by guess, but ky 
careful study. It was later verified 
by thorough demonstrations. 

Third: We recommend for your 
use the oil scheduled opposite your car- 


In engineering circles that would 
carry more weight than anything 
we have said above. 





Old, badly-worn cars sometimes 
need a heavier oil than the same 
cars require when new. If your 
car is in that state, we shall be glad 
to recommend the oil for it. In 
writing, give the make of the car, 
the date o the model, the approx- 
imate mileage to date, and, so far 
as you can, its general condition. 





The quality of Gargoyle Mobil- 
oil necessitates a price that is some- 
what higher than that of the usual 
automobile lubricating oils. 


However, their use should result 
in an actual saving. Properly used 
they will go further than less cor- 
rect oils. 


Gargoyle Mobiloils are supplied 
to owners through garages, auto- 
supply stores and others who 
handle lubricants. 


If the retailer who generally 
supplies you carries no stock at 
present, you should have no difhi- 
culty in securing through him the 
grade of Gargoyle Mobiloil you 
require. 


The various grades go by the 
following names: 


Gargoyle Mobiloil “A.” 
Gargoyle Mobiloil “B.” 
Gargoyle Mobiloil “D.” 
Gargoyle Mobiloil “E.” 
Gargoyle Mobiloil “Arctic.” 


They are put up in barrels, half 
barrels, in 5 and 1 gallon cans. All 
are marked with our Gargoyle 
trademark. 





Mobiloi! 





oa of *08°09°10°11"°12 Model of "080910 "12°12 
VACUUM OIL COMPANY, Rochester, U.S.A. fr"yurks, BEST ay 
—~ ¢ van Speedwell .. A$ % AAT 
* 0 ester, * e e Petrel ...... ATATAIAT Spoerers ... AtAtAt 
Pickard .... ATtATB*A Stafford .... A 


FOREIGN MARKETERS 


Pierce ArrowATtAft § ATA? 
PierceACom. 


Standard Six.A A é 
StanieyStm.DDDDD 


> ee 


es 


“~-* 


Steed 


SES. lUr OOF SS eee ee” 











. Sa AtAt Staver ...... EAAAA 
Vacuum Oil Company Vacuum Oil Company, R.T. Vacuum Oil Company Vacuum Oil Company Vacuum Oil Co. of South Africa, Ltd PittsburghSix E E E Stearns 
BOMBAY BUDAPEST BUENOS AIRES CAIRO CABE TOWN Plymouth ATAtATASA funn 
Vacuum OilCompany Vacuum OilCompany,S.A.l. Deutsche Vacuum OilCompany Vacuum Oil Pope Hartf'dAtAt§ §& § Stegeman .. ATA 
COPENHAGEN GENOA HAMBURG HELSINGFO “HONG KON am oe FF noe toes aah § § 
. Oi . ; q Vacuum Oil Co emier ‘ ernberg ..ATtAtATA § 
Vesunny 04 Company Voss SE Gpaeeny Vesuum 08 Cameos Ltd. a Company, Poaw Progress : Ai Stev. Duryea. At } sh & 
; E . F allman ....ATATATS§. § Stoddard ...E At 
Russian Vacuum Oil Company, Ltd. Vacuum Oil Someany. S.A. F. Vacuum Oil Company iesuan Oil _ A. B. Rambler ....AtA A At § Stod. Dayton. ib SA a 
MOSCOW P SHANGHAI STOCKH Randolph ... AAAA Stod. Day. Kt. 
DISTRIBUTING WAREHOUSES IN THE PRINCIPAL CITIES OF THE WORLD ns gia rwwwit eer. AGATE at. 
Rassell ..... A Aft Stuyvesant. At 
BR. C. H..... s Suburban ... ATA 
BED cocces ATATATA? Sultan ...... AtATATA? 
Reliance ... A ATAT§ At Thomas ....AtE E E At 
poamageen anne = Fa: mtg eid Ai 
"Ae NO *70 77°72 enault .... nion .. A 
Model of 08°09 °10°11°12 Model af "08°09°10"11°12 Model of "08°09"10"11°12 Model of "08'09'10°11°12 ain a hae AtAsAtA i UnitedStates. A y 
JohnsonCom. § At Lincoln ..... BB_ § Matheson ...At§ § A At ee AtA AtAt Republic § Universal .. 

OD awe bok E BtAtAt Liew ....... ; E E At Maxwell (2).EE EEE Morse ...... ATAIAt Rider Lewis.A A AtAt ae esses ATA 
TORO .4050:5:6+ ATAT Little Four. At Maxwell (4). EE § § eee a AAAAA Roader ..... § § Van Dyke AAA 
Kearns ..... A B*B*tA Locomobile..At § § § § Meiselbach .B*B*B* Natco ....... At Rogers ..... BB Veerac ..... BB 
Kearns Com’! ATA Lorraine ... t Mercedes ...AtATATATAT National ATAIA AA Rolls Royce.AtA AAA Velie ....... ATATAITAL 
| ene § § Losier ...... a hy oe Merc. Kght.. AA Norwalk Roy. Li ATATS § § Victor ..... A A AAG 
Kenmore ee ee Luverne AA y3 At Mercer ..... ATATAt Oakland AtAtATAtl Sampson (2) AA , re ATATATE §& 
ea aa McFarland .. § At Mercury ..,. B B* GPS ATATAt Sampson ‘) ATATAIA Ware ......5 A 
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Lancia ...... ieee: Bibs Martin (4). § A Monarch . sarghigs « Panhard > AA S GG. Wasoue BIB Willett ..... E 
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| Notes and Queries 


matters 
questions, 
should be given on every sheet. 


as patents, subscriptions, 


to correspondents are printed from time to time 


Kindly keep your queries on separate sheets of paper when corresponding* about such 
books, etc. 
as in many cases they have to be referred to experts. 
No attention will be paid to unsigned queries. 


This will greatly facilitate answering your 
The full name and address 
Full hints 


and will be mailed on request. 





(12682) I> W. asks for an al 


gebraic solution of the problem “An Arithmet 
ical Nut published on page 174 of the Scren 
riri¢ AMERICAN 

The following is such a 
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ONE DROP OF 


will go farther and do more than a whole bottle 
of inferior oil. 3-im-Ome oils, cleans and 
polishes, prevents rust The first and only 
lubricating ofl for sewing machines, clocks, 
watches, typewriters, bicycles, talking 
machines, fishing rods. Best 
preperation for cleaning and polishing furni- 
Only gun oil recommended by all lead- 
ing firearm makers. Can't gum or soll or dry 
out quickly——contains no acid. 10 cts., 25 cts. 
and 56 cts. sizes. Library Slip with every bottle. 

generous 


FREE oie 


Dictionary — both free. 
Write for them. 


3-in-One Oil Co. 
42 AZH Broadway 
NEW YORK 


roller skates, 


ture, 


220 Broadway, New York | 


| where 





denote each man’s share in the morning by / 
Then after dividing at night, the fifth man 
must have left 5/ nuts 
if 2 was the fifth man’s share when he di 
vided, then there must have been (5/4 
nuts when he started dividing, and he must 
|have left 42 nuts after dividing; but these 
}are also the 5F nuts referred to above. Hence 
4} 47 
I I 
4 
If D was the fourth man's share when he 
divided, then there must have been (5D) + 1) 
nuts when he started dividing, and he must 
have left 40 nuts after dividing but these 
are also the (5/ } 1) nuts referred to above 
Hence 
4D 5H + 1 
p= +B+- 
4 4 
6. 1 
+ 
16 4 
If ( was the third man’s share when he di 
vided, then there must have eon (5 + Id 
nuts when he started dividing, and he must 
have left 4¢ nuts after dividing but these 
are also the (58 + 1) nuts referred to above 
Hence 
4¢ 5D l 
Cc D - 
4 4 
5. : 1 
I 
te 6 4 
Continuing this argument, we obtain 
4B ne 1 
5 1 
3 ‘ 
E ‘ ‘ 
625 Fr 25 5 1 
25 t4 16 ] 
and finally 
44 5B+1 
ee rr 
‘ 4 
3125 125 5) ) 1 
14 26 6 COG 16 i 
3125 364 
A “7 
1024 256 
53 452 
o 3 r++ J 
e iowa * 1024 a) 
Equation (a) gives us one relation between 
two unknown quantities A and F. This is not 
enough to completely determine A and F, but 
on the contrary allows of an infinite number 
of solutions We may, however, further limit 


seeking the smallest integral 
satisfy equation 
would be to plot the 
and to note 
corner of 
unit 


the problem of 
and F which 
this 
equation 
passes through a 
being cross-ruled at 


values of A (a) 


One way to do 


curve representing (a) 
this curve 
a square, the paper 
distances 

If a purely 


lem is insisted on, we 


analytical solution of the 


can proceed as follows 


prob 


From equation (a) it is evident that, in or 
der to make A a whole number, F also being 
53 
a whole number, 1031 fF must be made equal 
to one or other of the foilowing series of num 
bers 
572 572 572 
1 2 etc.; 

1u24 1024 1024 
452 
any of which, together with the term 1 — 
1024 


in equation (a) sums up to a whole number. 
(We can leave out of account the factor 3 of 
the first term, since it will always give a 
whole number when multiplied by the whole 
noumber F.) 

If we express the numbers of the series 
abeve as improper fractions with a common de 
nominator 1024, we obtain for numerators the 
series of numbers shown in column I of the 
appended table: 

I I! I II 
572 0 5716 6144 
1596 1024 7740 7168 
2620 2048 S764 8192 
so44 3072 TSS 9216 
4668 4006 10812 10240 
5692 5120 etc 

We must, then, look for the smallest num 
ber in this series which is a multiple of 53. 
It will be found that 10812 is that number, 


being 204 x 53. 

Hence F 204. The values of A, B, C, D, 
E can now be fownd without difficulty. There 
is no need to carry this out in detail, as the 
reader will 
bimeelf, 

The method given above may be slightly 


solution Let us 


| 


readily be able to do this for) 


write down multiples of 
of the table look 
which, on 


modified We 
1024, as in 
for the 


by O35, 


may 
column II and 
number 
leaves a remainder 11 found | 
10240 Add to this 572, and we obtain 
which is 204 53. As before, F 204 
advantage that the mul 
easily be written down at 
be left to the reader 


smallest 
This is 
to be 
10812, 
This method has the 
tiples of 1024 
sight The 


to discover 


can 


rationale may 


(12633) P. asks: Can you give me 
recent experiments in the 
electricity? A. You will 
of experiments in 
106, No. 3, 


cents 


information 
culture of 


upon 
plants by 
find an account of one set 
the Scrpnriri volume 
will send for 
Another set of experiments have 
notice, upon flowers and vegetables 
alternating current was used, 
voltage of about 250,000. The start was 
lighting circuit of 110 volts at 60 cy 
frequency changer raised the frequency 
which the current 
In the experiment 
in a bed in a green 
run in the earth 
pots. This consisted of 
wire \ network 
feet above the plants 
parallel upon 


8 wires one 


AMERICAN, 


which we ten 


page 63 
since come 
under 
Here an 
to a 


our 
raised 


from a 
cles. A 
o 600 
into the 
flowers the 
One 


from 


cycles passed 


transformer upon 
pots were set 

conductor 
sides of the 


house was 
along the 
a heavy of wires 
This 
insu- 
From 
were 
plants 
turned on for six hours or 
claimed that fungi dis 
bed treated elec 
plentiful else 


treated 


galvanized 
was run about 3} 

formed of six wires 
foot apart 
feet 
toward the 


was 
with ct 
light 

intervals 


lators 


these wires chains 1% long 


hung at down 
The current 
each day It is 
from the 

although they 
that the stems of the 


was 
more 
appeared very soon 
trically, 


where 


were 
plants 





were unusually long and strong, the flowers 
| unusually large, and that the side of the bed 
away from the light developed as good plants 
}as that toward the light Other experiments 
upon seeds and upon plants out of doors gave 
equally good results If these reports can be 
relied upon, there is an encouraging field for 
further experiments 

(12634) W. B. asks: My mother has 


often taken frozen potatoes and put them int »|F 


boiling water, and they were fairly good, at 
least My wife recently tried the same thing 
jand they seemed fairly good, but at the next 
| attempt they were utterly uneatable She de 
| clares the water was boiling, though I cannot 
verify that, for I did not see it that time. How 
ever, I must admit that I don't see what dif 
ference that should make, anyway. A neighbor 


into boil 
take the 


should be put, not 
cold water, “to 
you settle the questions 
reasons? A. We have no in- 
cooking frozen 
2. Why do put frozen hands 
water or and likewise rub 
frozen nose or ear? A. We have from child 
hood been familiar with the belief that frozen 
fingers, toes, ete., should be thawed by 
them in snow In this way 
very and the blood is 
injured parts to gorge them 
when the 
ated 


is en 


woman says they 
ing water, but into 
frost out.” Can 
give 
as to 


raised, and 


formation potatoes 
into cold 


snow on a 


people 


snow, 


ears, 
holding 
thawed 
drawn to the 
make them painful, as is the 
frost is taken out and the member is he 
rapidly up to the blood heat. The 
tirely different in warming parts 
simply cold They may be placed in 
water or held before a fire with little 
fort, but even then if the hands or feet are 
cold, almost frozen, there will be painful 
when they are warmed too rapidly 
We were very familiar with these things in 
northern New England when a boy. It seems 
to us that it is a matter of keeping the frozen 


not 
and 


slowly, 


case 


case 
which are 

warm 
discom 


very 
burning 


part cool, so that it shall not have the blood 
forced into it and distend the vessels which 
have been injured by the frost. 3. I have often 
seen the statement that the blood is always at 
the same temperature, regardless of external 
conditions. Some of the blood may be, but 
certainly there must be quite a considerable 
amount near the surface that is far below 
this: when a person has undressed in a cold 
room. Yet I have seen the statement that you 
can judge the temperature of a baby’s bath by 
the hand, “because the hand is always very 
near to 98 degrees.” Does not that statement 
need a good deal of modification? A. The 


blood of a person in health is always at 98.40 


deg. Fahr If a person is in a cold place, his 
body does the best it can to keep the tem 
perature up to that point. If exercising, we 


are generally able to do this, and feel a warm 
clow for that reason. When we do not 
duce enough heat to replace what we lose by 
radiation into the cold space about us, we 
grow cold ourselves and are soon overcome, A 
young healthy baby will have its hands of nor- 
temperature, and its hand can be used as 
say to test the warmth of its bath in a 
rough way: but a thermometer is far better. 
So too in undressing in a cold room, the body 
in health maintains its temperature against 
the cold of the room, although the skin prob- 
ably becomes colder than the flesh under it. 
We do not try to adapt ourselves to the tem- 
peratures of our surroundings, We are heat 
producers, trying to keep ourselves hotter than 
our surroundings. 


pro- 


rou 


division | 
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from 2 to 22" in window or plain 
glass. It's the ONLY practical 
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It enables you to see objects miles 
away. Vacationists can multiply 
their joys with it; it brings the 
country around right up to their 
eyes. You can watch incoming 
or passing ships—see men on 
board. For farmers and 
ranchmen it is an absolute 
necessity, they can keep 
their oyes on their 
cattle, horses or men 
when far out in 

































For studying celestial 
phenomena, particularly 
the recurring sun spots, this 

solar eyepiece willallow acareful stady 
of Old Sol and solar eclipses. This 
attachment alone is worth more than 
the entire price to any one interested 
in this science. Free with the 


EXCELSIOR 
TELESCOPE 


Eyepiece of telescope can be used as a 
:uleroscope to detect insects or germs 
in plants or vegetables, 

The Excelsior Telescope ig made by 
one of the largest manufacturers in 
Europe. Thelensesare carefully ground 
and correctly adjusted by experts. It 
ie brass bound, and besides the solar 
eyepiece, has a brass dust cover at the 
end. Closed, the telescope is 12 inches, 
and hasacircumference of 5 ¥ inches. It 
cpens —— feet long in five sections, 

this size | 
te $4.00—even without s ) 
For $1.00 you can now have a telescope with 
advantages. 
COULD SEE SUN SPOTS 
Rutland, Vt., Feb, 16th, 1910 

Telescope arrived O.K. I have seen the 

spots ob the sun for the first time in my life, 








NEW BOOKS, ETC. 


Haur-Hours WitH THE SuMMER STAars. 


By Mary Proctor. Chicago: A. C. 
McClurg & Co., 1911. 16mo.; 232 pp.; 
illustrated. 


Tue Growtn or A Pranet. By Edwin 


Sharpe Crew, M.A. New York: The 
Maemillan Company, 1911. S8vo.; 351 
pp.; illustrated. Price, $2 net. 

Tue Heavens anp Terr Story. By 
Annie S. D. Maunder and E. Walter 
Maunder. Boston: Dana Estes & Co. 
8vo.; 357 pp.; illustrated. Price, $2 
net. 

Star Lore or Att Aces. A Collection 
of Myths, Legends, and Facts Con- 


cerning the Constellations of the North- 





ern Hemisphere. By William Tvler 
Oleott. New York: G. P. Putnam’s 
Sons, 1911. Svo.; 453 pp.; 160 illus- 
trations. | 


These four books, differing widely in scope and 
treatment, all deal with the firmamental glories | 
which science and poesy join in reverencing and | 
praising. Mary Proctor takes us to the dim, mys- | 
terious dome of the Yerkes Observatory and there, 
through the giant tube and its 40-inch object glass, 
she gives us glimpses of the glittering, constella- 
tions of the night, and particwarly of that galaxy | 
known as the Milky Way. Legend and poetry are | 
unsparingly drawn upon to impress the reader 
with the splendors revealed. We cannot read her 
descriptions and assimilate the knowledge her 
ready pen imparts without feeling a greater awe 
for the star-;eopled spaces of our vast universe 
| and for the secrets they keep so well. In “The 
Growth of a Flanet’’ Edwin Sharpe Crew presents 
the different theories by which astronomers seek 
to explain the fermation and growth of worlds, 





















Dan ©. Safford, Rutland, Vt, 
COULD COUNT WINDOWS AND TELL COLORS 
SEVEN MILES AWAY 

Newark, Ml., Feb. 9th, 1911 

There is « large farm seven miles from 
where I live and I can count the windows 
and tell its color. Leslie Scofield, 
At 10 miles distance could see 
objects invisible to the naked 

le 


eye. White, 
Flatteville, Wis. 
\s3t 


L. &. Henry of N. Y¥., says: 
“Worth many times price.” 
E. G. Patton, Kansas City, Kan, 
says: “Cculd count cattle twenty 
miles away.” 
Satisfaction guaranteed or mor 
beck. Send us your dollar by regis- 
tered letter, postal money order, or 
bank draft to our order, today. We send 
the telescope by mail or express insured 
for 20 cents extra. 
Our Illustrated Bargain Catalogue sent 
Sree with each telescope 


KIRTLAND BROS. & CO. 


DEPT.S.4., 90 CHAMBERS STREET, NEW YORE 




























and attempts to reconcile these theories, so far as 
| possibie, one with another. His aim is interpreta- 
tion rather than criticism, and he has not allowed 


the necessity for condensation to cloud his mean- } 


| ing or to diminish to any extent the interest and | 


| value of the work. “The Heavens and their | 


Story"’ is a commendable attempt to awaken in | 
the general reader a desire for systematic study | 
of the heavens. The author shows that even with- 
out the aid of telescopes and observatories man | 
may iearn to read the symbols of the night to his | 
own joy and profit. The main divisions deal with 
the stories told by the heavenly movements, the | 
stories told by the sun, the stories told by the sun's 
family, and the stories told by the stars and 
nebulw. There are beautiful plates in color show- 
ing spectrums, the corona, and eruptive and quies- 
cent prominences. “‘Star Lore of All Ages,” Mr. 
Olcott's offering, is a sumptuous treasure-house in 
which the lover of ancient myth and modern 
miracle may wander for enchanted hours. Its red 
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Avenue Parmentier 
. my, Avetwria Mongary ot vias countries = by 
“MEDe. Loewe & Co,, Hutter Serame -x eriin. 


| 
: 


| < nad 
survey of monopolistic conditions. 
| from being the fact. 


| ing of such staples as lumber, salt, sugar, paper, 
| rubber, and leather, and graphically describes the 


and gol doors open upon a gallery of masterpieces 

in art, all being inspired conceptions connected in 

some way with star lore. The pictures and the 

legends of all ages have been ransacked to make 

this gallery irresistible to art and nature lovers, | 
and not in vain. 
of astronomical knowledge and discovery are ziven 

beside the tapestried romaace which earlier peoples 

wove with star-stuff as the medium of their art. 

It is a book delightful to the eye, scholarly in con- 

ception and treatment, and charming to the inner | 
sense 


Some AMERICAN IN- 
James Cooke Mills. | 
McClurg & Co., 1911. | 
with illustrations and 
drawings. Price, | 


SEARCHLIGHTS ON 
DUSTRIES. By 
Chicago: A. C. 
8vo.; 299 pp.; 
photographs from 
$1.50 net. 

The titie might lead one to expect a critical | 
This is far} 
The author takes exception | 
to the assumption that history should consist 
mainly of wars and intrigues, and betieves that 
thrift and industry should predominate in the 
record. He has therefore studied the conditions 
and results attending the production and market- 


history, environment, and processes of these vari- 
ous necessaries. The life of the lumber-jack, the 
methods for wood-pulp and fibre, and the adven- 
turing after crude rutber, all come within the 
range of his searchlight and are picked out with 
a fidelity to detail and at the same time a recog- 
nition of their most appealing features that makes 
the reader a very willing spectator of the panorama 
as it unfolds to his gaze. 


ABroap IN A Runapout. By A. J. and 
F. H. Hand. Chieago: A. C. MeClurg 
& Co., 1911. 12mo.; 356 pp.; illustrated. 
Price, $1.50 net. 

Since Mark Twain took his Innocents abroad, a 
constant stream of books hus issued for the bene- 
fit of innocents on foot, innocents on bicycles, and, 
finally, innocents in automobiies. Only one un- 
frequented path remains to be beaconed for us— 
that of the “air lane.’ In ‘Abroad in a Run- 
about"’ we have text and illustrations far above 
the average, the former conveying humor, atmos- 
phere, and helpful suggestion, the latter instinct 
with the picturesque values of old-world scenery. 
The route of the car—which, according to our 
authors seems to have been a two-cylinder run- 
about with a four-cylinder motor!—embraces all 
the better-known places of France, Germany, and 
Switzerland. In adopting this independent mode 
of travel, Mr. and Mrs. Hand seem to have had a 
happy inspiration. They were enabled to pick 
their own roads, to hurry through uninteresting 
country, to stop when and where they pleased, 
and still, with all comfort, to keep their expenses 
down to $575 from Havre to Havre, or $1,550 
from Chicago to Chicago. Those who can afford 
this very reasonable outlay for a summer's outing 
would do well to read the story of how the authors 
managed it. 











Encyclopaedia Making is Now 
at an End! 


For twenty years Encyclopaedia publishers have been trying to produce a Loose-Leaf 
Encyclop: edia_ hk ing this to be the only way to keep an Erecyclopacdia always up 
to date and have a work that would NEVER GROW OLD. The great difficulty has 


been to invent a Loose-Leat binder that would be appropriate for a library volume. 


Ne Iso n’s Perpetual 


Loose-Leatf 


Encyclopaedia 








| And Research Bureau for Special Information 


Has Solved the Problem! 


In 1907, Thomas Nelson & Sons 
established for over a hundred 





Withal, the most intense facts | |' 


years in Edinburgh, Scotland 

erfected and patented a Lcose- 
Peat Binder, a volume so practic- 
able that by simply turning a out 
the pages are loosened, when the 
old and obsolete pages can be essi 
ly removed and the new pages sub- 
stituted. The publishers issue to 
subscribers twice a year, not lees 
\ than 250 revised pages—in March 
and in October, thereby making 
Nelson's Encyclopaedia a/ways 
new and abreastofthe times. Ey 
means of the Loose-Leaf binding 
device, Nelson's Encyclopaedia 
contains the very latest informa- 
tion, while all other Encyclopse 
dias quickly grow oid. 





Reg. U.S. Pat. Office 
That Little Bar and Nut has solved the Problem! 
It has put all other Encyclopaedias out of date! 


Bound in 12 Handsome Volumes 





NELSON'S IS THE ONLY AUTHENTIC RESEARCH BUREAU FOR SPECIAL IN- 
AND RELIABLE ENCYCLOPAEDIA be- FORMATION you have at your command 
cause it is the only ene that is new and can pee guaranteed to you—all the availabie 
be kept new. nformation and bnowledes of the world. 


NELSON'S RESEARCH BUREAU is ; Upwards of a million doilars have been 
maintained entirely at the publishers’ expense pp and more than 1,200 specialists in 
to supply any special information required by %!! parts of the world engaged to make N-i- 
purchasers of the Loose-Leaf Encyclopaedia $0" 8 the supreme authority for those who 


—and it is the only information institutt ra know or who want to know. Nelson's has 
its kind in the world. a been approved and adopted as an authority 


by United Stat Gov t a : 
With NELSON'S LOOSE-LEAF ENCY-  t% ith ~ Ring) - Eye 


s Universities, Colleges, Libraries and Schoo! 
CLOPAEDLA and the services of NELSON'S Boards throughout the country. io 


AND NELSON’S CONTAINS A COMPLETE ACCOUNT OF THE DISCOVERY OF 
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THE SOUTH POLE (2 PAGES), AND THE S. S. TITANIC DISASTER (4 PAGES 
—BOTH ARTICLES PREPARED BY EXPERTS. 
| 
| 
lf You Buy NELSON’S You Will Never 
i 
Need to Buy Another 
: Hl 
Following are among the U. S. Departments and Colleges now using Nelson's :-— ° || 
Bureau of Chemistry War Department University of California Reclamation Service | 
Department of Justice Indien Bureau University of Michigan Chief Signal Oftice 
Commerce and Labor Bureau of Corporations Weather Bureau Harvard University Hy 
Department of State National Museum Library Navy Department Knox College i| 
Cornell University University of Rochester Army Service School Public Libraries yA 
NELSON'S ENCYCLOPAEDIA is endorsed by news rs, magazines, scholars 1 | 
, literary workers in all partsof the wor'd. Following area Ga cuamplonal thousands ain i] 
| J. G. Schurman, President of Cornell Uni- The New York Times says: ‘Nelson’ i 
versity, Ithaca, New York, says: “I have Encyclopaedia never orewe old, that FP 
made constant use of my set of your Encyclo- is, never antiquated. It will give alive! 
paedia and find it pre-eminently satisfac- answer years after its publication SE: } 
| tory. to the most modern of queries." ony En- 
The Review of Reviews says: ‘‘ Nelson's Loose. The New York Independent cyciopacdia. 
| Leaf Perpetual Encyclopaedia is used asthe says: “It is safe tosay that the please send me 
authority in our Editcrial Rooms.” owners of Nelson's are the portfolio con 
The New York Evening Post says: “All in only ones whose Encyclo- / taining sampie | 
all, the treatment of the subject matter in paedia contains accounts pages and full in- | 
Nelson's is an admirable example of com- of the recent events. formation in + ot : 
pression, and fulfills to an unusual degree We find it an indis- tooset gs ee 
the purpose of the editors." pensable work.” PETUAL ENCYCLO. | 
A liberal allowance will be made on old PAEDIA AND KE- | 
EXCHANGE Encyclopaedias to apply as part pay- SPRCIAL. INrorhee } 
ment on Nelson's. Ps TION. This incurs no obli- i 
THOMAS gation whatever on my part | 
NELSON & SONS Name sn 
Publishers since 1798 MIE ss is eetiataiions os digas i 
Dept. 21£, Fourth Ave. Bidg., cor. 27th Street / 1} 
NEW VORK CITY i 
Sf, City ON aii ces --+_|| 





Corliss Engines, Brewers 
and Bottlers’ Machinery 


the rik of a postal—a penuy! Simply say “Send on your 9,050-word 


SYSTEM, Department 50-4, Wabash and Madison, CHICAGO. 








The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


Parlor Tricks Catalog Free. 





W. 
OUNTPEN 


3s constructed so that it 
Writes Instantly 


the pen point touches the paper. The “Swan 


9 059-Word 


| ree 


Business Book 


ask for our free filustrated 9,059-word 





Simply send us a postyl ond 
Basiness Booklet which tells how priceless Business Ex, erience, squ:es- 
ed from the lives of 112 big, broad, braimy business men may be made 


yours—yours to boost your salary, to increase your profits, This [ree 
booklet deals with 
—How to manage a business 
~-How to sil goods 
—How tw get money by mall 
—How to buy at rock-bottom 


a Ly o~ fn Safety” cannot leak axd may be carried in 
—How to stop cost leaks J . 
How to train and handle men any position. $2.50 ard up atall stationers and 


—How to get and hold « position jeweler’. 


How to advertise a business 


: How to devise office methods MABIE, TODD & CO. Makers 
Sending for this free book binds you to nothing. involves you in Bo ‘ . 

obligation, yet it may be the means of starting you ona broader corer. 17 Maiden Lave, New York 209 5. State St., Chicago 

Surely you will not deny yourself this privilege, whew rt involves only London Paris Brussels 








Booklet.” Send to 





Vacuum Cleaners 


We make a specialty of Electric Stationary and Electric 
Portable Vacuum Cleanars for residence work, also a Station- 
ary for Country Homes, for use with Gasoline Engine. 
Positive, noiseless, valveless, Rotary Pump. The very best 
machines in the world. Send for booklet. Buy direct, 
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Magical Apparatus 


Grand Book Catalog. Over 700 engray- 


MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


Broomell’s “ VICTOR” 


VICTOR CLEANER COMPANY, York, Pennsylvaaia 
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OUR 


NEW CATALOG 


of SCIENTIFIC and 
TECHNICAL BOOKS 


E have just issued a new catalog 
W:« scientific and technical books, 

which contains the titles and de- 
scriptions of 3500 of the latest and best 
books published, covering the various 
branches of the arts, sciences and indus- 
tries. 


Our “Book Department” can supply 
these books, or any other scientific or 
technical books published, and forward 
them by mail or express prepaid to any 
address in the world on receipt of the 
regular advertised price. 


a 





Send us your name and address and a 
copy of this catalog will be mailed to you 
free of charge. 
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The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
" The Scientific American Cyclopedia of Receipts, Notes and Qyeries* 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practically a new book and has called for 

the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 


“As Indispensable as a Dictionary and More Useful” 


Following is a List of the Chapters : 
























I. Accidents and Emergencies. XV. Insecticides, Extermination of Vermin 
Il. yp pery XVI. Lapidary Art, Bone, Ivory, etc. 
Ill. Alloys and Amalgams. XVII. Leather. 
IV. Art and Artists’ Materials, XVIIL. Lubricants. 
V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. 
Alcoholic. XX. Photography. 
VI. Cleansing, Bleaching, Renovating and XXL i ing, Pickling, etc. 
Protecting. XXII. Rubber, Gutta-Percha and Celluloid 
VII. Cements, Glues, Pastes and Mucilages. XXIII. Soaps and Candles. 
VIIL. Colecing of Metala, Bronzing, ote. XXIV. Soldering. 
IX. Dyeing. XXV. Toilet Preparations, including Per- 
X. Electrometallurgy and Coating of qner: ~_— 
XI. Glass. XXVIL Writing Material 5 —" 
XII. Heat Treatment of Metals. ix: Miscellaneous Formulas; 
XIIl. Household Formulas. ical Manipulation; Weights 
XIV and Measures; Index. 


+ Ice Cream and Confectionery. 
SEND FOR DETAILED ILLUSTRATED PROSPECTUS 

Octavo (6'5x8°{ inches), 1,077 Pages, 200 Mlustrations 

Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., inc. Publishers, 361 Broadway, New York City 











A REMARKABLE GROUP OF ARTICLES ON 


Water and Power 








in Industry 
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The MAY SCRIBNER 


The Power Planters 
By Benjamin Brooks, author of “Below the Water Line,” tells the romantic st 
men who locate the sources and measure the available water supplies, and of the planning and 
of a great power plant. 

Water Power in Industrial Life 


By David B. Rushmore. The author describes the present application of water power 
throughout the United States, including the recent great developments in the West and on the Pacific Coast. 


A Ditch in the Desert 


By E. Roscoe Shrader. The wonderful way water was carried from the high Sierras 
across the great Mojave Desert into Los Angeles. 


The Deepest Siphon Tunnel in the World 


By Robert K. Tomlin, Jr. The story of New York's wonderful new water-way hundreds 
of feet under the Hudson River. 


The Heart of the Hills, The New Serial by John Fox, Jr. 
CHARLES SCRIBNER’S SONS - - NEW YORK 
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A TIMELY BOOK ALL ABOUT SHIPS 
SCIENTIFIC AMERICAN 


HANDBOOK OF TRAVEL 


With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 


By ALBERT A HOPKINS, Gditor of Scientific American Reference Book 








and travel, is completed. It is endorsed by every steam- 

ship and railroad company in Europe. To those whe are 
not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the Scientific American. It tells you exactly what 
you wish to know about a trip abroad and the ocean voyage. 


q At last the ideal guide, the result of twenty years of study 


WHAT THE BOOK CONTAINS 
500 Illustrations The Sea and Its Navigation 
6 Color Plates Statistical Information 
9 Maps in pocket Aatomobiling in Earope 
All About Ships 400 Tours, with prices 
‘A Safer Sea” Practical Gaide to London 
Ocean Records Practical Guide to Paris 
Names 2,000 Hotels, with prices 


500 PAGES, 500 ILLUSTRATIONS 
FLEXIBLE COVER, $2.00—FULL 
LEATHER, $2.50 POSTPAID 





MUNN & CO., Inc., Publishers, 361 Broadway, New York City 

















